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EDITORIAL 


PoLitics VERSUS EFFICIENCY IN GOVERNMENT 


loss of confidence, new men and new 

forces are given a sudden lease of life. 
Changes, sometimes of a revolutionary 
character, are inaugurated brusquely with 
scant opportunity for public consideration 
and approval or condemnation. The slow 
sane processes of orderly government are 
brushed aside impatiently, and urgent 
need is met with summary legislation and 
edict. 

Without desiring to question the neces- 
sity or general benefit of the war on de- 
pression, and granting to the full the up- 
lifting, stimulating effects upon forestry 
of such measures as the Emergency Con- 
servation Work, let us take a look at the 
camp followers who have attached them- 
selves to this army. For in times of 
change the adventurer and the buccaneer 
are equally active with the statesman and 
patriotic leader. 

The unmistakable trend of recovery 
measures is towards greater governmental 
control of private industry, in restraint of 
individual initiative when harmful to the 
general welfare. Foresters understand just 
what this means in their own field and 
welcome the progress towards better prac- 
tices on private forest land and increased 
public forest holdings. 

But at the very moment when the gov- 
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ernment in this and many other lines is 
taking on huge new responsibilities, we 
note a sinister revival of that cancer of 
democracy, the spoils system of party 
politics. Perfected in Andrew Jackson’s 
time, this system has been the consistent 
foe of public welfare, prostituting gov- 
ernment to the service of professional 
privilege seekers and leading logically 
to the most astonishing corruption and 
waste. Yet in this administration the 
spoils system has again been boldly pro- 
claimed and enforced by an officer of the 
President’s cabinet. 

It is claimed by politicians that the sys- 
tem is necessary in a government con- 
ducted by parties, and that it is not in- 
consistent with efficiency. Both of these 
claims are specious and false. This sys- 
tem is intended to benefit only the pro- 
fessional politician and keep him in of- 
fice in defiance of public will. It neither 
benefits nor tends to carry out the poli- 
cies of the public, but instead, works to 
defeat those ends by breakdown of gov- 
ernmental efficiency and substitution of 
fraud, bribery and coercion for response 
to public sentiment. It is the curse of 
every honest public servant, who would 
gladly be rid of it. A party succeeds or 
fails ultimately on its record of perform- 
ance, not on the monopoly of funds and 


- 
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power for partisan profit. As for the pos- 
sibility of combining efficiency with parti- 
san appointments, the matter has been 
summed up by Mayor F. LaGuardia whose 
statement published in the New York 
Times of March 2nd may well be regarded 
as authoritative: 

“Economy and politics simply do not 
blend. Efficiency and party advantage 
simply do not know each other. Where 
pressure is brought to bear upon an ex- 
ecutive or appointing officer for the ap- 
pointment of a certain individual it is not 
based on his particular qualifications or 
experience, training or fitness for office 
but based entirely upon past political 
services of that individual, otherwise rec- 
ommendation would not be necessary.” 

Again, in the Antioch News, the publi- 
cation of the well-known college of that 
name, appears on February 5th the fol- 
lowing: 

“Control by irresponsible economic 
power has tended to displace government 
for the general good. ‘Today there is a 
chance that the general good may regain 
control. The contest will not be easy. 
To dissipate our chances may destroy 
hope of victory for the general interest. 
_ The spoils system for appointments to pub- 
lic office does dissipate this hope. Unless 
America awakes to the great issues in- 
volved, the habit, so general in American 
politics, of filling office to sustain polliti- 
cal power rather than best to serve the 
public interest may be the rock on which 
democratic government will be wrecked. 
Fitness to exercise political power in the 
present crisis can be partly measured by 
observing whether the primary concern is 
efficient conduct of public business or 
whether it is a building of personal or 
party power through the spoils system.” 

Finally, the Saturday Evening Post of 
March 17th editorially comes close to the 
heart of the problem. 

“It is a discouraging fact that practical- 
ly every new agency inaugurated under 
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the New Deal has been exempted by Con- 
gress from operation of the Civil Service, 
or merit system. This strikes a blow at 
the very fundamentals of effective gov- 
ernment. After the finish there will be 
dirty dishes to wash and the task will 
fall on the rank and file who must carry 
on. Even as it is, the concept of public 
service in this country is too low to at- 
tract to it the best of the young men who 
graduate from college. Yet our form of 
government cannot endure if we continue 
to sneer at the public service and unless 
the ideal of such service appeals to the 
best of youth. 

“The work of the country goes on 
through the operations of the average, the 
forgotten, the humble, the rank and file 
employee. It is a poor service to the 
country to weaken or debase his stand- 
ing.” 

From three decades of experience it has 
been abundantly proved in both national 
and state forestry organizations that the 
only possibility of successful administra- 
tion lies in absolute freedom from the 
spoils system of appointments. The estab- 
lishment of nonpolitical personnel offers 
the only reasonable possibility of securing 
for public service professionally trained 
foresters, and without such services pub- 
lic forest administration becomes a ghast- 
ly farce. 

The announced and enforced policy of 
appointing only members of the party in 
power to all nontechnical positions in the 
Emergency Conservation Work has for 
the first time in its history given the U. S. 
Forest Service a political problem to cope 
with in the effort to secure efficiency in 
spite of this handicap. But this is not 
the greatest danger. 

It is inevitable that as the result of the 
huge increase in the public debt, a drastic 
curtailment of the regular appropriations 
of the government will be attempted. The 
budget for 1935 has clearly indicated 
this intent. On whom will this cut fall? 


EDITORIAL 


On none other than the professional men 
who, in forestry as in other scientific 
lines, have chosen public service as a life 
work, and who have been solely respon- 
sible for the success of forestry enter- 
prises including the Emergency Conserva- 
tion Work. 

What the ultimate financial outcome 
will be cannot be foreseen at this time. 
But it is well said that the fitness to con- 
tinue the exercise of political power by 
the present. regimé can be largely mea- 
sured by the intelligence shown in pro- 
tecting the trained personnel of the gov- 
ernment against the most dangerous and 
far-reaching effort to substitute partisan 
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control that has been seen since Jack- 
son’s day. 

Of the members of the Society of Amer- 
ican Foresters sixty per cent are in regu- 
lar federal and state service, not includ- 
ing the numerous foresters employed in 
the temporary emergency work. The col- 
leges of forestry have given of their best 
to public service. The spoils system, 
logically applied, is diametrically opposed 
to such professional employment and can- 
not be reconciled with efficiency in forest 
conservation. If America is to restore her 
wasted forest heritage the spoils system 
in public administration must be destroyed. 

H. H. CHapMan. 


FURTHER PROGRESS AND ACCOMPLISHMENTS UNDER 
THE LUMBER CODE 


By FRANKLIN REED 


Executive Secretary, Society of American Foresters 


The following is a continuation of the story, under the same title, in the April issue of 
the JourNAL, pages 400-404. 


announced his approval of the sup- 

plement to Article X and the amend- 
ment to Article VIII of the Code of Fair 
Competition for the Lumber and Timber 
Products Industries, in substantially the 
the same language as given on pages 304- 
307 of the March, 1934, JournaL. Article 
X of the Lumber Code, with these changes, 
is now officially known as Schedule C of 
the Lumber Code — Forest Conservation 
Code. Official copies may be obtained on 
request and the executive office of the So- 
ciety will be glad to see that they are sup- 
plied to any member of the Society or sub- 
scriber to the JOURNAL as may desire them. 

Concerning the proposed amendments to 
Article 2 of the Lumber Code, the hearing 
on it on March 12 was reported in the April 
JOURNAL, no action as yet has been an- 
nounced by the NRA. 

On April 2 the Lumber Code Authority 
and its special administrative agency, the 
National Lumber Manufacturers’ Associa- 
tion, announced the appointment of John 
B. Woods of Longview, Washington, to as- 
sist in the administration of the Forest Con- 
servation Code. Mr. Woods has been a Se- 
nior member of the Society since 1921. For 
several years past he has been connected 
‘with the Long Bell Lumber Company as its 
forester. 

Division 2 of the NRA, which has to do 
with the Lumber Code, of which Captain 
E. A. Selfredge is the Deputy Administra- 
tor in charge and Mr. A. C. Dixon, formerly 
of the Booth-Kelley Lumber Company, is 
First Assistant, has recently appointed 


C): MARCH 25, President Roosevelt 


Henry A. Meloney and C. Stowell Smith, 
both members of the Society of long stand- 
ing, as Assistant Deputy Administrators. 

The Conservation Conference’s Joint 
Committee on April 5 held a luncheon 
meeting to devise ways and means for ex- 
pediting the public part of the Article X 
program. Those present were: Henry A. 
Wallace, Secretary of Agriculture; R. G. 
Tugwell, Assistant Secretary of Agricul- 
ture; J. D. Tennant, Chairman of the Lum- 
ber Code Authority; Alfred R. Glancy, Divi- 
sional Administrator of NRA; A. C. Dixon, 
Deputy Administrator of NRA; F. A. Sil- 
cox; Wilson Compton; E. H. Clapp; F. G. 
Wisner; Burt P. Kirkland; Franklin Reed; 
Ed. R. Linn; D. T. Mason; W. B. Greeley; 
B. F. Heintzleman; W. duBois Brookings; 
Ovid M. Butler; E. E. Carter; and J. B. 
Woods. David T. Mason, as Chairman of 
the Joint Committee, presided. 

Mr. Silcox gave a brief summary of the 
legislation intended to give effect to the 
public’s part of the program, which in- 
cludes forest acquisition by outright pur- 
chase, exchanges, donations and transfer of 
public lands and O and C lands; enlarge- 
ment of contributions for the protection of 
forests from fire, insects and disease; pro- 
vision for advice to forest owners; supply 
and testing of forest tree seeds; supply of 
nursery stock; research to round out exist- 
ing provisions; public loans to facilitate 
long-time carrying of timber reserves and 
help owners and states over the present 
local tax emergency; administrative order 
to bring under the Lumber Code all timber 
producing lands not included under present 


524 


PROGRESS AND ACCOMPLISHMENTS UNDER LUMBER CODE 


or proposed Codes; proposals to impress 
governors and state legislatures with the 
necessity of immediate taxation reform; 
proposals for study and legislation in re- 
spect to forest products markets, tariffs, 
etc., for the encouragement of domestic for- 
est production. It was stated that the ac- 
quisition program represents an annual ex- 
penditure running from $46,000,000 to 


$52,500,000 and is expected to extend over 


a period of 15 years. He further stated 
that this forestry enterprise is an important 
part of the national land problem, as it af- 
fects one-third of the total land area of the 
United States. 

Mr. Tennant read the following resolu- 
tion which had been unanimously approved 
by the Control Committee of the Lumber 
Code Authority on March 31, 1934: 
“WHEREAS, with respect to conservation 
and sustained production of Natural Re- 
sources, Article X of the Code recognizes 
the mutual responsibility of the industry 
and of the public 

“WHEREAS, in accordance with Article 
X, the conference therein provided for has 
recommended a program of public action 
and a program of industry action. 

“WHEREAS, the Lumber Code Author- 
ity has adopted as a Code amendment 
Schedule ‘C’, which gives effect to the rec- 
ommendations of such conference for in- 
dustry action, and 

“WHEREAS, the President has approved 
Schedule ‘C’ 

“WHEREAS, the degree of success with 
which the industry can apply Schedule ‘C’ 
depends upon the degree to which the pub- 
lic carries out the conference recommenda- 
tions for public action, therefore 

“BE IT RESOLVED, That the Control 
Committee of the Lumber Code Authority 
earnestly urges that the Secretary of Agri- 
culture and the President promptly take 
the necessary steps to give effect to such 
conference recommendations for public ac- 
tion.” 
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He stressed the fact that the industry has 
accepted seriously and enforced the Lum- 
ber Code and it accepts with equal serious- 
ness the Forestry Supplement. He stated 
that his own experience, over a period of 
10 years, in trying to fit forestry into lum- 
bering under varied conditions from Ala- 
bama to Washington, has demonstrated that 
private forestry could go forward only 
with public aid in such matters as forest 
protection, taxation and finances. He 
stated that as this public program takes 
form and fulfills the expectations of its 
proponents, the industry’s response will 
continue to be most gratifying. 

Dr. Compton stated that the industry and 
public agencies stand today at the place 
where joint action is demanded and where 
its results will effect a fundamental change 
in the handling of one of our greatest re- 
sources. He suggested this far-reaching 
development would be a fine product of 
Secretary Wallace’s administration and 
that the opportunity now exists to go for- 
ward that has never existed before and may 
not exist again. He offered industry’s best 
efforts to help make the proposals law. 


Mr. Greeley described the steps taken 
in the Pacific Northwest, to make effective 
the recommendations of the Forestry Con- 
ference and stated that he assumed the same 
work was going forward in other regions. 
He stressed particularly the importance of 
increased fire protection funds and cited 
the Tillamook burn of 1933 as a catastrophe 
that must be avoided in the future by inten- 
sification of fire prevention. 

In response to the Chairman’s invitation, 
the Secretary of Agriculture stated that he 
was deeply interested in this matter and 
had heard most of these facts stated at 
various times before, and asked specifically, 
“What shall we do?” He further stated that 
legislation intended to give effect to the 
public program is drafted and the present 
task is to convince the President that it de- 
serves priority. He pointed to the fact 
that $60,000,000 a year, which approxi- 
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mates the total expenditure for this entire 
program, is a lot of money and even though 
there is favorable sentiment in the White 
House toward this program, resistance is 
apt to develop in Congress because of the 
amount involved and because of a number 
of other measures of major importance de- 
manding attention. He stated that Mr. 
Tugwell had had this matter under his im- 
mediate supervision and he would be glad 
to have further representations from 
both Mr. Tugwell and Mr. Silcox, and that 
he would present the matter to the Presi- 
dent in company with them. 

After Secretary Wallace and Mr. Tug- 
well had left, the Committee continued its 
session to work out more in detail its plans 
for continued action. Mr. Silcox reported 
that the President had asked his secretary, 
Mr. Louis McH. Howe, to ascertain what 
percentage of CCC boys have obtained jobs 
since discharged; the army reports 40 per 
cent so reemployed, but the relief agencies 
say not over 10 per cent. The President 
has asked if the industry can use these 
boys in fire protection work, providing the 
government supplies subsistence. The idea 
might be to have small camps without army 
overhead, the men in these camps working 
for their board and doing forest improve- 
ment tasks that are non-competitive. Mr. 
Silcox said he would like to be able to tell 
the President that the industry is receptive 
to this idea. 

Mr. Mason mentioned difficulties, but 
suggested that some adaptation of the Cali- 
fornia relief camps might be used in meet- 
ing this problem. He stated that in his 
opinion several of the larger companies 


might enter into such codperative arrange- 
ments. 
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Mr. Woods suggested that this might be: 
worked through fire patrol organizations: 
and state foresters and used by them to filll 
some of the gaps occasioned by the with-- 
drawal of most of the state CCC camps. 

Mr. Tennant asked why this scheme: 
should not be applied to insect and disease 
control work, with particular reference to) 
the yellow pine beetle. 

Mr. Silcox stated that in his opinion this; 
conservation matter should be organized | 
by counties and the boys registered throught 
local boards. 

Mr. Butler asked how many will work: 
for their board. There was some discus: : 
sion on this point, the consensus of opinion | 
being that a sufficient number would re-: 
spond to make use of whatever facilities can | 
be obtained and the result will be bene-: 
ficial. 

The committee then proceeded to a dis-: 
cussion of plans for developing Congres- : 
sional and public support to the proposed | 
new forestry legislation. A second meeting ' 
on the following day was held at which a. 
sub or legislative committee, on which. 
Franklin Reed represents the Society, was 
appointed to carry on with this line of’ 
work. This legislative committee met on 
April 9 to perfect its plans for action. 

Mr. C. S. Chapman, as a member of the 
Joint Committee, and William L. Hall, are 
returning to Washington shortly to give 
their assistance in this work. Mr. B. F. 
Heintzleman has been selected by the U. S. 
Forest Service to head up its share of the 
Article X undertaking. Mr. Heintzleman 
for several years past has been in charge 
of the Forest Service timber sale and man- 
agement work in Alaska. He is now in 
Washington on his new job. 


THE TEST OF CODE AUTHORITIES AND TRADE ASSOCIATIONS’ 


By WILSON COMPTON? 


N.R.A. Chief of Trade Associations and Chairman Code Authority Organization 
Committee 


This address is illuminating and important from the standpoint of private forestry whose 

progress and success is so largely dependent on the enforcement of Code Authority. Dr. 

Compton brings out the function of industry and the limitations of government in a 

manner which should attract the thoughtful attention of foresters. It is to be regretted 
that lack of space prohibits reproducing the statement in full. 


ODE Authority is a new term, coined 
3 for a new purpose by a new admin- 
istration. A Code Authority derives 
its powers from a Code of Fair Competi- 
tion. It includes direct representation of 
the government. It has specific and limited 
functions. It administers a system of code 
law. It is in substance a semi-public agency 
charged with functions of both industry and 
public trusteeship. 


Trade association, on the other hand, is 
a generic form. In popular usage it means 
any association in any trade or any indus- 
try. It may be local, regional or national 
in the scope of its representation. It may be 
general or specialized in its activities; and 
it may include or not include both pro- 
duction and distribution... . 

It is said and said correctly that trade 
associations and code authorities are sepa- 
rate legal entities. But the only important 
difference between a truly representative 
and properly organized industrial associa- 
tion and a code authority is that the latter 
has specific and limited functions in the 
discharge of which there is direct ap- 
pointed representation of the public. In 
those industries—and the number is in- 
creasing—which are supporting the spirit 
and not merely the letter, of the codes and 
of the National Industrial Recovery Act, 


this distinction is one more of form than 
of substance. 

Codes of fair competition and code ad- 
ministration do by no means constitute the 
entire field of helpful cooperation in indus- 
try. The codes are essentially measures of 
industrial control or industrial regulation. 
They are in themselves not creative of eco- 
nomic advance. A code is not a substitute 
for a salesman. It will not sell products. 
It will not improve processes. It will not 
provide stimulation of research and inven- 
tion. It will not of itself improve the man- 
ufacture and distribution, or promote the 
consumption, of the products of industry. 
These in many industries are a valid ‘and 
fruitful field for codperative action. Codes 
and code authorities as agencies of indus- 
trial control do not occupy it. It may, 
however, be occupied by alert trade asso- 
ciations as agencies of industrial prog- 
ress... . 

Industry still has a long way to go in 
organizing itself for competent self-regula- 
tion. At this moment there are 317 ap- 
proved codes and only 168 properly con- 
stituted code authorities with reasonably 
adequate facilities. Right now the particu- 
lar problem of code administration which 
looks biggest and probably at the moment 
is biggest, is code compliance and code 


enforcement. If compliance fails to keep 


1Excerpts from address delivered in conference of code authorities and code committees, Wash- 


ington, March 7, 1934. 


2Also General Manager, Natl. Lumber Mftrs. Assoc. 
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pace with code obligations, industries, espe- 
cially those which are highly competitive 
and have greatly increased their costs un- 
der the codes, face another bitter dilemma 
in which the honorable competitor may 
again have the choice of observing the 
code, playing fair and seeing the chiseler 
take his business—or of joining the chisel- 
ers. That is a choice which no honorable 
man should be required to make. The ulti- 
mate protection against it lies with the 
government of the United States. It is un- 
der its sanctions and its supervision that the 
codes are to be administered. Its responsi- 
bility is not avoided by delay nor its obli- 
gations discharged by inaction. A few vis- 
ible object lessons will greatly strengthen 
the morale and determination of industry 
code administration. The prompt and de- 
cisive imposition, upon a few blustering 
and defiant chiselers, of the drastic penal- 
ties prescribed by the law will do more 
than many conferences to secure code com- 
pliance. It may be distasteful, but it is 
less distasteful than the destruction of 
thousands of enterprises which are trying 
to play fair, and the gradual deterioration 
of a million jobs. 

But that is a problem by itself. It will be 
met constructively. In the long run, the 
great affirmative advantages under the sys- 
tem of codes will come, not from compli- 
ance, but firm deliberate industry planning. 
Compliance deals with the pathological 
fringe of industry. It is merely corrective 
if not negative. Intelligent industry plan- 
ning, on the other hand, is a means of build- 
ing industry health. It is, under the code 
system, the positive means to progress.... 

There is yet another aspect. Codes are 
federal law. The United States Govern- 
ment is ultimately responsible for securing 
their observance and enforcement. Com- 
pliance with specific obligations plainly de- 
fined in a code is capable of definite mea- 
surement. Whether a code obligation has 
been violated is a question of fact capable 
of definite determination. But not so 
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with obligations of so-called “normal code 
administration.” There non-compliance 
means, not that the code has been violated, 
but that the industry languishes. 

Therein lies ultimately the great oppor- 
tunity for industry and for industrial and 
trade associations. It is not a field which 
can be occupied by government unless also 
all industrial initiative and all responsi- 
bility are likewise in the government and 
this is the exact opposite of the stated pur- 
poses of the National Industrial Recovery 
Act, the plain objectives of the codes them- 
selves, and the declared intent of the Ad- 
ministration. Industry planning, improve- 
ment and progress must be accomplished, 
if accomplished at all, by industries them- 
selves. The government can not do the 
thinking for the industries. .. . 

In a national undertaking of this kind, 
each industry is directly concerned in the 
effectiveness of code administration in all 
other industries. There are, or will be, 
about 750 code authorities or industrial 
agencies responsible for code administra- 
tion. All have a range of common interest 
in policies, standards and principles, if not 
in facts and methods. For the first time in 
national history, the code authorities repre- 
sent for industry generally a responsible 
authority developed from the bottom up, 
and not as so frequently heretofore, super- 
imposed from the top down. 

I ask you this question: 

Should there be established by the code 
authorities themselves the means for the 
pooling of facts, wisdom, and experience 
relating to codes, code policies and code 
government? Perhaps the greatest public 
and industry benefits to be expected from 
the opportunities and purposes of indus- 
trial self-government will come from the 
gradual determination by industry itself of - 
sound national policies which will stand 
the test of public interest. For the stimula- 
tion and direction of this vital leadership, 
it seems to me that industry ought not to 
depend entirely upon the government. 


THE ROLE OF VEGETATION IN EROSION CONTROL AND 
WATER CONSERVATION 


By W. C. LOWDERMILK 


Vice-Director, Soil Erosion Service, Department of Interior 


Much is being said and written nowadays about erosion and flood control and watershed 
protection, in short, forest influences. It is well that the information forming the basis 
of programs of land management under consideration be thoroughly established. It 
is the only way for permanent advancement. While a voluminous literature on the sub- 
ject of forests, floods and erosion exists much of it is controversial indicating incom- 
pleteness of scientifically established knowledge in this field. This paper by Dr. Lowder- 
milk who has been carrying on experimentation for a decade, briefly reviews, the status 
of our information on certain phases of the role of forest and other vegetation in erosion 
flood control and water supply, and indicates at what points investigations have been 

made and need to be made to bring the knowledge in this field up to date. 


forest vegetation in national economy 

is increasing. Crowding of popula- 
tions to which Taylor (43) calls atten- 
tion, higher standards of living, general 
industrialization, increase of grazing herds, 
and extension of irrigation even into humid 
regions of capricious seasons, require con- 
sideration of forest and other natural vege- 
tation as it affects recreation, hydraulic 
power, water supply, flood control, soil 
erosion, and useful life conservancy works. 
(36) As urban centers have grown and 
irrigation has been extended into semi-arid 
regions, water as a product of mountainous 
watersheds has reached in many sections 
values greater than those of timber, forage 
crops, or other uses. (12) Management of 
forested areas for the production and con- 
trol of water has become of great impor- 
tance in regions of multiple land use, and 
of first importance in semi-arid regions. 


[eset vei of indirect products of 


Status oF KNOWLEDGE OF ROLE OF 
ForEST VEGETATION 


Our knowledge of the interrelations of 
forest vegetation, climate, and streamflow 
is unsatisfactory. Contrary conclusions 
have been reached by serious students of: 
(1) Forests and rainfall; (2) Forests and 


climate; (3) Forests, streamflow and ero- 
sion; (4) Forests and water supply. 

(1) Brookes (5) in his re-examination 
of the literature on forests and rainfall 
concludes that forests may increase rainfall 
1 to 2 per cent, but additional moisture 
accrues under certain conditions by “oc- 
cult condensation,’—fog and cloud drip, 
as described by Descombes (9). In this 
connection Hirata (21) reports 10 to ll 
per cent excess of rainfall catch within 
forests over that in the open during periods 
of fog. Nicholson (34), however, reviews 
the work of Zon (45) and Brookes just 
cited, and indicates inadequacy of their 
generalizations when applied to specific 
conditions, such as exist in East Africa. In 
a review of Nicholson’s paper, the writer 
(26) stated the conditions under which for- 
ests may influence rainfall significantly, 
and indicated the nature of information re- 
quired to answer the question scientifically. 
Suffice it to say, that under the influence 
of land-ward monsoon winds, forests as 
contrasted with denuded landscapes play 
an important part in relaying moisture to 
the interiors of large continents. Specifi- 
cally forest vegetation has been ‘shown to 
influence the effectiveness of rainfall for 
vegetation by reducing superficial run-off 


losses. (7, 10, 24, 25.) 
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(2) Influences of forests on climate were 
overstated by the early investigators, Bec- 
querel, Woeikof, Blanford, and Lorenz von 
Libernau, as recent more critical studies 
have shown (17). On the other hand im- 
portant influences on micro-climate are be- 
ing established in studies of forest stands 
and forest soils (op. cit. and 37). Forest 
vegetation plays a decisive role in succes- 
sion of vegetation, reproduction of forest 
tree species, soil fauna, and soil character- 
istics. In this direction influences of forest 
and other natural vegetation will receive 
more and more attention in land use studies 
and in land management. 


(3) Interest in forests, floods, and ero- 
sion has been revived in the past decade by 
experimental studies. Nevertheless diver- 
gence of findings in this field exist. Chit- 
tenden (6) is still recognized by many as 
an authority on the subject, although Swain 
(42) not only effectively refutes Chitten- 
den’s conclusions but draws others much 
more in agreement with recent experimen- 
tal findings. Mead’s findings on the rivers 
of Wisconsin (33) as well as those of Burr 
on the Merrimac (2) are frequently ac- 
cepted as adequate bases for authoritative 
conclusions, despite the fact that these 
studies failed to satisfy the exactions of 
scientific method. 


The two elaborate watershed studies, 
Emmethal in Switzerland (13), and Wagon 
Wheel Gap in Colorado (1) failed to 
show effects of actual denudation in com- 
parison with those of a forest cover. De- 
nudation, such as Cooke (3) thinks ac- 
counts for abandonment of Mayan cities 
in Yucatan, which Surrell (39) and De- 
montzey (8) combated in the French Alps, 
and which the writer described in China 
(23), were in no wise compared with for- 
ested lands in the Emmenthal and Wagon 
Wheel Gap studies. 


The run-off plot method employed by 
Duley and Miller (11) for comparing in- 
fluences of different crops on run-off and 
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erosion began a new attack in determina. 
tions of this kind. The writer employed 
the plot method equipped with automatic 
recording run-off measuring devices first in 
China and later in California. Decisive 
influence of a mantle of vegetation on 
surficial run-off and erosion has been estab- 
lished by this method of experimentation 
(op. cit. 25). 

(4) The relation of forests to water sup- 
ply is more complex and has likewise 
given rise to contradictory conclusions. 
The chief reason for the contradictions is 
that the influence of forests on water sup- 
ply has been recognized and only observed 
rather than measured. Catchment areas 
yielding water supplies to municipalities 
have generally been retained in forests, or 
such areas have been planted to forests by 
common consent and approval. Support 
of this policy exists where utility and regu- 
larity of flow rather than quantity of water 
control are the first consideration. In west- 
ern North America the interests of stock- 
men and irrigationists have clashed. Diver- 
gence of findings of effects of range, browse, 
and forest vegetation on total water supply 


and its utility have been expressed by 
Forsling (15, 16) and Stabler (41). 


It has long been recognized that forests 
consume relatively large quantities of water 
which varies widely between species. Otot- 
zky (35) found in Russia that forests 
depress ground water levels below those 
of adjacent steppe or grass lands. More 
recently Halden in Sweden (20) found 
soil moisture to be less within the forest 
than in bare lands to depths of 1.0 meter. 
Exceptions occurred since conditions with- 
in forests favored more rapid percolation 
of rain water. 


Forest cover has been supposed at the 
same time to increase storage of ground 
water and to provide conditions for greater 
regularity of flow and utility of supply 
(45). But demands on water supply have 
reached critical proportions in semi-arid 
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regions of rapidly growing populations 
and of prolonged droughts in more humid 
sections. In the face of serious water short- 
ages, the desirability of maintaining a non- 
commercial forest cover has been ques- 
tioned on the assumption that water losses 
due to transpiration may be recovered by 
destroying the forest vegetation. Hoyt and 
Troxell (22) have presented data of com- 
parative streamflow before and after de- 
forestation in Colorado and denudation by 
fire in southern California from which such 
a conclusion is drawn, but fail to present a 
complete picture of problems facing water 
conservation in California. The question 
is complex and essentially regional. Util- 
ity, control, as well as quantity, make up 
water supply. The question awaits ade- 
quate experimental determination for a 
satisfactory basis of watershed management 
under conditions of critical supply. 


REASONS FOR DIVERGENCE OF CONCLUSIONS 


A basis for enlightened management of 
watersheds has not thus far been generally 
agreed upon for three major reasons,— 
reasons often lost sight of by past investiga- 
tors: (a) Behavior of streamflow from a 
watershed is a resultant of a number of 
complex interacting factors whose isolation 
is an extremely difficult experimental pro- 
cedure. General practice in such studies 
has been to attempt measurements of in- 
fluences of a forest mantle,—a single fac- 
tor—by streamflow from a watershed, 
which is a resultant of a number of factors. 
Variable results were inevitable, with the 
réle of forest cover inadequately measured ; 
(b) Factors which produce resultants in 
streamflow are not uniform in operation 
from place to place; they vary widely and 
often in different directions with respect to 
each other. Such factors cannot be treated 
as chemically pure reagents in laboratory 
reactions. The factors are now generally 
known; their evaluation, however, has not 
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been adequately made; (c) Evaluation of 
component factors of a watershed complex 
is requisite to establish relationships of 
mantles of forest or other natural vegeta- 
tion to micro-climate, to erosion, to stream- 
flow, its quantity, regularity and control, 
and to furnish the basis of enlightened 
treatment of watersheds for water supply. 
A process akin to an algebraic summation 
of a number of plus and minus quantities 
is required for each region. 


A ReEvisED APPROACH TO THE PROBLEM 


In examining effects of disturbance by 
man, his domesticated animals, and his ma- 
chines, upon regimens of streamflow, ero- 
sion, and other possible indirect effects 
upon climate, it is desirable to begin in- 
vestigations with natural undisturbed con- 
ditions of landscapes. Such relicts of pri- 
meval vegetation facilitate comparative 
studies. Where, however, no relicts are 
extant, difficulties and uncertainties sur- 
round reconstruction of rates of normal 
processes. In such cases the most reliable 
procedure is to set aside areas protected 
from all major artificial influences, such as 
the use or destruction of natural vegetation, 
be it timber or grass, by grazing, tramp- 
ling, lumbering, fire, clearing, or cultiva- 
tion. In such areas natural vegetative suc- 
cession will give within a few years a more 
accurate expression of the potentialities of 
control of run-off and erosion of soil, and 
of other factors under prevailing climate 
than any other contrivance. Norms of 
processes under conditions undisturbed by 
human or artificial agencies or their near- 
est approximations represent most stable 
natural conditions and are required for 
comparative studies of this nature. The 
manner in which natural controls function — 
furnishes the bases for enlightened manage- 
ment of watershed areas for specific objects 
in national economy. < 


532 


INTERDEPENDENCE OF VEGETATION AND SoIL 


Soil coatings of a landscape under humid 
to semi-arid climates are the product of 
processes of weathering of the original rock 
material, influenced by climate, through 
time, under controls of a mantle of vegeta- 
tion. Vegetation plays a remarkable réle 
(18) : it accelerates weathering; it supplies 
nutrients for myriads of soil micro-flora 
and fauna, and for burrowing animals (19, 
14) ; it prevents rapid removal of soil by 
favoring percolation of rain water, and by 
protecting soil surfaces from erosive action 
of wind and flowing water; it yet again 
tends to retard rates of weathering of un- 
derlying rock (40) by favoring accumula- 
tion of a thick coating of soil. On the other 
hand vegetation is unable to develop to its 
climax without deep soil to furnish site, 
nutrient supplies, and water storage. A 
remarkable dependence of long standing 
exists between soils and their natural vege- 
tation. Development of soil and vegetation 
has progressed dependently through peri- 
ods of time often to be measured in geolog- 
ical terms. 


The soil coating is at the same time sub- 
jected to erosional processes whose opera- 
tions are reflected in sculpturing of land- 
scapes. Erosional potentials are produced 
principally by gradients of land uplift, 
by precipitation, and by soil formation 
and texture. Under natural conditions 
within climatic regions supporting com- 
plete coverage of vegetation, the soil coat- 
ing is subjected to the operation of erosion- 
al potentials under vegetative restraints. 
Topographic form represents the operation 
of erosional processes generated by ero- 
sional potentials as affected by geological 
structure, precipitation, soil formation, and 
the restraining influences of natural mantles 
of vegetation responsive to climate. Ero- 
sion under these natural conditions has 
been designated a “geologic norm of ero- 
sion” by the writer (27); McGee (32) re- 
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fers to this concept as “old erosion.” More 
recently the concept is less concisely desig- 
nated “normal erosion.” 


GEOLOGICAL NoRMS OF EROSION 


The geologic norm of erosion as a con- 
cept is not a uniform phenomenon. It re- 
sponds to varying supplies, intensities and 
character of precipitation, to faulting and 
geological structures, to land slides and to 
soil forming processes. It represents in- 
evitable processes of degradation and plan- 
ation of land forms above sea level mea- 
sured in geological time units. Geologic 
norms of erosion may be reduced by dams 
for irrigation and other purposes; they 
may be considered as limits of practical 
measures of erosion control in drainages 
without dams and as a basis for measure- 
ment of acceleration of soil erosion. 


ACCELERATED EROSION 


Acceleration of erosion above geologic 
norms is a second important concept. It 
represents artificially augmented opera- 
tions of erosional potentials caused by the 
removal of controls exercised by a mantle 
of vegetation. Destruction of native man- 
tles of vegetation may be caused by fire, 
destructive lumbering, heavy grazing, smel- 
ter fumes, railroad and highway cuts, and 
clearing and cultivation for agricultural 
crops. Perhaps the earliest reference to. 
processes of accelerated erosion is found in 
Isaiah 7: 23-25. Marsh (31) and more 
recently Turrill (44), the writer (23), Ben- 
nett and Chaplin (4) and others, have indi- 


cated effects of destruction of coverage of 


natural vegetation on accelerating erosion. 


Differences between geologic norms and — 


accelerated erosion are of vital importance: 
in national economy. Such differences af- 
fect rates of soil removal in relation to 
processes of soil formation. Soils are rare- 
ly destroyed by erosion of geologic norms. 
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or normal erosion. Accelerated erosion on 
the contrary proceeds at rates greater than 
soil formation, and destroys the soil. De- 
gree of acceleration depends on continued 
mis-management of land. In areas, how- 
ever, where delicate balances exist between 
vegetative control and erosional potentials, 
acceleration of erosion may proceed with- 
out natural check until utility of soil re- 
sources is seriously impaired or destroyed. 
Accelerated erosion is the chief agent of 
suicidal agriculture to which the writer 
has referred elsewhere (28). 

Degree of acceleration of erosion through 
baring lands formerly covered with vegeta- 
tion is dependent on a number of factors; 
such as, soil type, soil profile characters, 
character of precipitation, and climate. 
Little or no acceleration is caused by run- 
off from sand hills by removal of vegeta- 
tion; wind, however, may set dunes in mo- 
tion. On the other hand maximum acceler- 
ation occurs not in clay soils, but pre- 
dominately in loam soils, especially when 
underlain by clay zones or beds. Evidences 
of acceleration of water erosion appear as 
gullies in fine rock-free soils, and as ero- 
sion pavement in soils containing rock 
fragments. More areas of serious acceler- 
ated erosion lie in rain than in snow belts. 
Finally, climate as it may favor or disfavor 
quick return of vegetation and active soil 
micro-fauna is an important determinant 
of degree of acceleration. 

Significance of disturbances of delicate 
interdependence between vegetation, soil, 
and regimens of streamflow upon mainte- 
nance of land productivity has been vari- 
ously interpreted. Conspicuous divergence 
of conclusions on relative influences of for- 
ests and other natural vegetation on stream- 
flow and erosion is to be found in the 
voluminous literature on the subject, a re- 
view of which cannot be made here. 
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ANALYSIS OF FACTORS 


Water being the principal factor in 
changes wrought in baring soil surfaces of 
a landscape formerly covered by vegeta- 
tion, any experimental study of problems 
involved must begin with a consideration 
of supply and disposition of meteoric wa- 
ters. The following analysis will indicate 
those points of a complex of factors on 
which experimental studies have been made 
and what phases require further study for 
an evaluation. 


An ANALYSIS OF SUPPLY AND DISPOSITION 
oF METEORIC WATERS 


A. Supply of meteoric waters comprises: 
1. Amount and occurrences as: 
(a) Rain 
(b) Snow 
(c) Cloud drip 
(d) Fog drip 
(e) Intra-solum condensation 
2. Juvenile water from hot springs. 


B. Disposition of meteoric waters com- 
prises: 
1. Retention, being: 


(a) Evaporation from 
1. vegetation and foliage 
2. soil surfaces 
3. soil mass by vapor move- 
ment 
(b) Transpiration from 
1. Forests and other vegeta- 
tion on drained slopes and 
valley plains 
2. Sub-irrigated valley and 
canyon bottom vegetation 
(c) Water of combination, to form 
1. Organic substances 
2. Hydrates of oxides and 
silicates in rock-weathering 
processes 


(d) Abysmal seepage. 
2. Run-off, being 
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(a) Ground water drainage 

(springs) 

(b) Storm run-off, combining 

1. Shallow seepage or dis- 
charge of wet weather 
springs. 

2. Surficial (superficial run- 
off which represents un- 
absorbed portions of rain- 
fall or melting snow. 


3. Deep seepage, or deep percolation 
which escapes through rock masses 
without appearing in surface 
drainage channels. 


Storm run-off is the dominant factor in 
norms and accelerated phases of erosion. 
This factor likewise causes flooding, pro- 
tecting against which is costing enormous 
sums of money. Ratios between evapora- 
tion and transpiration determine degrees 
of influence of vegetation upon water-yield 
from drainage areas. These are the more 
specific responses. Influences of forest 
vegetation or its absence upon absorption 
of heat from sun rays and its radiation are 
more difficult to isolate as Geiger (op. cit.) 
has shown. Only a beginning has been 
made in determinations that may be of 
profound importance to enlightened land 
management for maintenance of favorable 
local climatic conditions and conservation 
of soil and waters. 
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CONSERVATION ECONOMICS' 


By ALDO LEOPOLD 


University of Wisconsin 


The “New Deal” expenditures for conservation indicate that from now on damage to 


land is to be repaired at public expense. 


Misuse of land thus becomes a direct liability 


against the public purse. In the light of this new premise, this paper critically examines. 

current programs for public land acquisition and for regulation of private land: practice. 

It suggests prevention rather than cure of misuse, and the fusion of conservation laws. 

into some single system for rewarding the private owner whose land-use serves the 
public interest. 


HE moon, they say, was born when 

| some mighty planet, zooming aim- 

lessly through the firmament, hap- 

pened to pass so near the earth as to lift off 

a piece of its substance and hurl it forth 

into space as a new and separate entity in 
the galaxy of heavenly bodies. 

Conservation, I think, was “born” in 
somewhat this same manner in the year 
A.D. 1933. A mighty force, consisting of 
the pent-up desires and frustrated dreams 
of two generations of conservationists, 
passed near the national money-bags whilst 
opened wide for post-depression relief. 
Something large and heavy was lifted off 
and hurled forth into the galaxy of the 
alphabets. It is still moving too fast for 
us to be sure how big it is, or what cosmic 
forces draw rein on its career. My purpose 
is to discuss the new arrival and his pros- 
pects in life. 

We must first of all understand the se- 
quence of events which generated the lifting 
force. For the last half-century there has 
grown up a widespread conviction that our 
whip-hand over nature is no unmixed bless- 
ing. We have gained an easier living, but 
in the process of getting it we are losing 
two things of possibly equal value: (1) 
The permanence of the resources whence 
comes our bread and butter: (2) the op- 
portunity of personal contact with natural 
beauty. 

Conservation is the effort to so use the 


———— 


whip that these two losses will be mini- 
mized. 

Its history in America may be com- 
pressed into two sentences: We tried to get 
conservation by buying land, by subsidizing 
desirable changes in land use, and by pass- 
ing restrictive laws. The last method large- 
ly failed; the other two have produced some 
small samples of success. 

The “New Deal” expenditures are the 
natural consequence of this experience. 
Public ownership or subsidy having given 
us the only taste of conservation we have 
ever enjoyed, the public money-bags being 
open, and private land being a drug on the 
market, we have suddenly decided to buy 
us a real mouthful, if not indeed, a square 
meal. 

Is this good logic? Will we get a square 
meal? These are the questions of the hour. 


GEOGRAPHY 


The monumental Copeland Report on 
forestry, and some lesser labors in other 
fields, have recently shed much light on 
these questions, but it seems to me that we 
can further illuminate them by considering. 
the simple geography of the phenomena 
which conservation seeks to control. For- 
ests, erosion, and game each have certain 
characteristics and certain limitations af- 
fecting their dispersion over the land. Can: 
these be made to fit the geographical pecu- 
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liarities of public ownership? For instance: 

1. Public lands are necessarily of limited 
dispersion. 

2. The ratio of public to private land 
cannot exceed what the private tax-base 
plus operating revenues if any, will carry. , 

3. The minimum unit of public land 
must be large enough to carry a custodian. 

Let us examine the geography of game 
in the light of these limitations. Wild 
game has an inherent intolerance of con- 
centration. Few enthusiasts are aware of 
this simple but important fact. The most 
skillful culture cannot build a wild stand 
heavier than a bird per acre, or a deer per 
20 acres. Take upland birds as an exam- 
ple. The safe limit of annual kill is one- 
third the population, hence under ideal con- 
ditions it takes 3 acres to put a bird in the 
hunting coat. Under the non-Utopian 
realities of actual practice it will likely 
take at least 6 acres. Perhaps half of Wis- 
consin is suitable to be cropped for birds. 
On this half the state could bag 3 million 
birds yearly, or 15 for each hunter now 
licensed. This is ample, but it assumes 
all suitable land to be cropped. By no 
stretch of the imagination could the public 
own all suitable land. Moreover, if it did, 
the land would no longer be farmed, where- 
upon its productive capacity for game 
would sink to a much lower figure. If the 
public owned and cropped a tenth of the 
state—3 million acres—it could produce 
only 5 birds for each hunter now licensed. 
What, now, is left for the unlicensed thou- 
sands who have leisure but no place to 
spend it, and for the non-residents who are 
the answer to the booster’s prayer? 

We can, to be sure, get heavier yields by 
artificial propagation, but the cost would 
be prohibitive and the esthetic quality of 
the product distinctly lower. It also hap- 
pens that waterfowl differ from other game. 
They have no intolerance of concentration. 
Large-scale public ownership of marsh- 
lands, therefore, is feasible. It is also 
necessary, because the interstate movements 
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of waterfowl render the incentive for their 
private production partially inoperative. 
Hence waterfowl stand is an exception to 
the rule. 

It is clear, however, that the inherent 
dispersion of the phenomena dealt with in 
game management makes public game pro- 
duction a mere supplement to production 
on private lands. Game must grow as a 
by-product of other land uses. “Sport for 
all” is obtainable only by using all the 
land. Public game cropping as a sole de- 
pendence is excluded by the very nature of 
the game itself. 

Consider, now, the geography of forests. 
Forestry is unique in that timber products 
can be grown in one place and used in an- 
other. This is uot true of game or fish or 
erosion control, or scenery, or wildflowers, 
or birdsongs. Forestry is unique also in 
this respect: Consumption of timber prod- 
ucts is not increasing. Hence it is probably 
feasible to relegate the timber-growing 
function to public lands. It is not, to be 
sure, a desirable solution of the forest 
problem, because the secondary functions 
of erosion control, wild life production, and 
recreation decline as dispersion decreases. 


Wood waste goes up as dispersion goes 


down. The social disciplines which private 
landowners might derive from timber-grow- 
ing certainly are partly lost when the job is 
done vicariously by public agents. Until 
1933, both foresters and lumbermen clung 
tenaciously to the theory that there must 
be both private and public forestry, despite 
the near-failure of all efforts to bring pri- 
vate practice into existence. Since 1933, 
however, there has been a virtual stampede 
for public ownership. Even Article X of 
the Lumber Code seems to be bending 
in the direction of a preparation for public 
acquisition of cutovers. 


What, now, is the geography of soil ero- 
sion and floods? What is the dispersion 
of the phenomena which determines the 


. regimen of the Mississippi?—which deter- 


mine whether the topsoil on farms shall 


— 
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stay where it is, or be dumped into the Gulf 
of Mexico? 
deluded itself, the answer is at variance 
with the recent trend of land policy. With 
as much certainty as we know whether 
swallows hibernate in mud, and whether 


Unless science has utterly 


-the elements are fire, water, and air, we 


know that the dispersion of potential ero- 
sion is as universal as the dispersion of 
cultivation, grading, slope, and rain. How, 
then, shall we control it by purchasing a 
few headwaters and riverbanks and con- 
verting them into public forests? These 
spots are, I admit, usually the most vul- 
nerable, and their public afforestation will, 
I admit, retard the degeneration of our soil 
and water resources, but will it assure the 
physical integrity of America in A.D. 2000, 
or even A.D. 1950? Most assuredly not. 
It is a geographic axiom that there is no 
such assurance except in the conservative 
use of every acre on every watershed in 
America, whether it be farm or forest, pub- 
lic or private. In the West are dozens of 
irrigation projects “protected” by a head- 
water-patch of national forest, each sub- 
joined by a watershed on which overgraz- 
ing, fire, and dry-farming have run riot. 
Most of these “protected” reservoirs began 
to choke with silt before the ink was dry 
on their bonds. This disease of erosion is 
a leprosy of the land, hardly to be cured 
by slapping a mustard plaster on the first 
sore. The only cure is the universal re- 
formation of land-use, and the longer we 


dabble with palliatives, the more gigantic 


grows the job of restoration. 

Let us now examine the geography of 
that subtle, complex, and (barring agricul- 
ture) most important of all the uses of land: 
recreation. Recreation is a perpetual battle- 
field because it is a single word denoting as 
many diverse things as there are diverse 
people. One can discuss it only in per- 
sonal terms. A sawlog can be scaled, and 
a covey of quail is 15 birds, but there is 
no unit of either volume or value wherewith 
diverse persons can impersonally measure 
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or compare recreational use. Those who 

have opinions about it must admit, like 

Whitman, that 

“Whatever the sounding, whatever the sea 
or the sail, 

Man brings all things to the test of him- 
self.” 

The salient geographic character of out- 
door recreation, to my mind, is that recrea- 
tional use is self-destructive. The more 
people are concentrated on a given area, 
the less is the chance of their finding what 
they seek. This is not true of the uncritical 
mob, but I see no more reason for running 
a national or state park to please the mob 
than a public art gallery or a public uni- 
versity. A slum is a slum, whether in the 
Bowery or on the Yellowstone. Dispersion, 
then, is the first principle of recreational 
planning. Dispersion of outdoor play- 
grounds has the equally important attribute 
of enhancing their accessibility. 

It is inconceivable to me that the “leisure 
for all” revealed to us in Mr. Hoover’s 
dream can be spent mainly, or even in large 
part, on public recreation grounds. Already 
the public grounds are so congested that the 
solitary recreationist must either invade 
such of their roadless hinderlands as may 
have temporarily escaped the CWA, or 
avoid them altogether. The expanding de- 
mand for recreation must in some way be 
spread over both public and private lands, 
or else, like Shakespeare’s virtue, it will 
“die of its own too-much.” 

Let it be clear that I do not challenge the 
purchase of public lands for conservation. 
For the first time in history we are buying 
on a scale commensurate with the size of 
the problem. I do challenge the growing 
supervision that bigger buying is a sub- 
stitute for private conservation practice. 
Bigger buying, I fear, is serving as an es- 
cape-mechanism,—it masks our failure to 
solve the harder problem. The geographic 
cards are stacked against its ultimate suc- 
cess. In the long run it is exactly as effec- 
tive as buying half an umbrella. 
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It has always been admitted that the 
several kinds of conservation should be 
integrated with each other, and with other 
economic land uses. The theory is that 
one and the same oak will grow sawlogs, 
bind soil against erosion, retard floods, 
drop acorns to game, furnish shelter for 
song birds, and cast shade for picnics; that 
one and the same acre can and should 
serve forestry, watersheds, wild life, and 
recreation simultaneously. It required the 
open money-bags of 1933, however, to dem- 
onstrate what a disparity still exists be- 
tween this paper ideal and the actual per- 
formance of a field-foreman turned loose 
with a crew and a circular of instructions 
on how to do some one particular kind of 
conservation work. There was, for exam- 
ple, the road crew cutting a grade along a 
clay bank so as permanently to roil the 
troutstream which another crew was im- 
proving with dams and shelters; the silvi- 
cultural crew felling the “wolf trees” and 
border shrubbery needed for game food; 
the roadside-cleanup crew burning all the 
down oak fuel wood available to the fire- 
places being built by the recreation-ground 
crew; the planting crew setting pines all 
over the only open clover-patch available 
to the deer and partridges; the fire-line 
crew burning up all the hollow snags on a 
wild-life refuge, or worse yet, felling the 
gnarled veterans which were about the only 
scenic thing along a “‘scenic road.” In short, 
the ecological and esthetic limitations of 


“scientific” technology were revealed in all 
their nakedness. 


Such crossed wires were frequent, even 
in the CCC camps where crews were di- 
rected by brainy young technicians, many 
of them fresh from conservation schools, 
but each schooled only in his particular 
“specialty.” What atrocities prevailed in 
the more ephemeral organizations like the 
CWA, he who runs may read. The instruc- 
tive part of this experience is not that cub 
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foreman should lack omniscience in inte- 
grating conservation, but that the high-ups 
(of which I was one) did not anticipate 
these conflicts of interest, sometimes did 
not see them when they occurred, and were 
ill-prepared to adjust them when seen. The 
plain lesson is that to be a practitioner of 
conservation on a piece of land takes more 
brains, and a wider range of sympathy, 
forethought, and experience, than to be a 
specialized forester, game manager, range 
manager, or erosion expert in a college or 
a conservation bureau. Integration is easy 
on paper, but a lot more important and 
more difficult in the field than any of us 
foresaw. None of us had ever had enough 
volume and variety of field labor simultane- 
ously at work to be fully aware of either its 
pitfalls or its possibilities. If the accouche- 
ment of conservation in 1933 bore no other 
fruits, this sobering experience would alone 
be worth its pains and cost. 


If trained technicians on public lands 
find it no small task to integrate the diverse 
public interests in land-use, what shall we 
say of the private landowner, scrambling 
for a hard-earned living, who has not even 
been told what these public interests are? 


LEGISLATION 


It is a conspicuous fact that almost all 
our present laws and appropriations are 
single-track measures dealing with a single 
aspect of land-use. During the summer 
of 1933, it became an equally conspicuous, 
fact that when applied to the soil these 
measures frequently clash, or at best, fail to 
dovetail with each other. 


Take, for example, a hypothetical Wis- 
consin farm, and count the geeings and 
hawings which result from having a dozen 
drivers for a single horse. 

First we have the AAA paying the farmer 
a bonus for taking land out of corn or 
tobacco. Is the farmer encouraged to re- 
organize his layout of fields so as to divert 
this idle acreage permanently to game, for- 
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estry, or erosion control? No—that is not 
the business of the AAA. On the contrary, 
he is free to clear new woods, or push his 
pastures further up the hill, to the actual 
detriment of forestry, game, and erosion. 

Again we have the CCC, building free 
check-dams in the farmer’s gullies, and do- 
ing a splendid job of it. But does the CCC 
stipulate that he must pull his cows down 
off the steep slopes, and so revise his farm- 
ing that new gullies will not form? To a 
very limited extent, and only in the most 
flagrant cases. The single-track approach 
is virtually precluded from revising other 
land uses so as to give permanence to the 
benefits it confers. 


Again we have the Forest Crop Law, of- 
fering a tax rebate to those who practice 
forestry. Does the timber owner who makes 
his woods produce not only timber but also 
game, erosion-control, fur, or wildflowers, 
gain any preferred status thereby? Not at 
all, despite the fact that he may benefit the 
public ten times as much as he who prac- 
tices forestry only, and despite the fact 
that the legislature which passed the law, 
and the conservation commission which 
administers it, are equally interested in 
these “side-issues.” 

This hypothetical farm may be in a fire- 
protection district which receives federal 
aid from the Clarke-McNary Law. The 
district may qualify as to fire, but be a pub- 
lic menace as to wild life, or recreation. 
These things, however, cannot sway the 
inspector who passes on compliance with 
fire-control standards. He must listen only 
to the rigid single-track definition of con- 
servation embalmed in his particular single- 
track statute. 

These bewilderments, of course, extend 
far beyond the conservation field. The pub- 
lic game farm restocks the coverts which 
the public highway crew has just burned 
up or cut down. Congress is about to tax 
duck hunters to restore the marshes which 
its own agents have caused to be drained. 
The Agricultural Colleges preach fences 
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for the public grazing ranges,—the Interior 
Department prohibits them. Not all of 
these reversals are preventable—hindsight 
is better than foresight, and always will 
be; sincere public servants disagree on 
what is sound public policy, and always 
will. The list, however, is sufficiently im- 
pressive to raise these basic questions: 


(a) Does the rigid statutory single-track 
definition of conservation attain .even its 
own limited object? History so far an- 
swers: seldom. 


(b) Can the private landowner be ex- 
pected to integrate these uncodrdinated defi- 
nitions into a single system of land use? 
Not, I think, if government experts find it 
difficult to do so. 


(c) When the taxpayer learns what poor 
teamwork exists between the various con- 
servation dollars, will he be satisfied to roll 
more of them down the same old rut? I 
doubt it. 


(d) If single-track subsidy or compul- 
sion will not work, and if the alternative of 
public acquisition is not a solution, then 
what is the solution? 


Economics 


In attempting to throw light on this ques- 
tion, we must first examine briefly the time- 
honored supposition that conservation is 
profitable, and that the profit-incentive is 
sufficient to motivate its practice. 


Forestry and erosion-control are often 
profitable if started before deterioration 
sets in,—seldom if started later. Advanced 
erosion is always unprofitable to control if 
regarded from the local viewpoint, but if 
one adds the cost of handling the floods 
and silting caused by the dislocated soil, it 
is cheaper to cure it at its source, even 
though the cost may exceed the value of the 
land. 


Game management is profitable if some 
major crop carries the land and if the en- 
vironment need not be rebuilt,—seldom if 
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the game alone must carry the land, or if 
the land is ruined. 

Recreation and allied esthetic uses sel- 
dom offer direct income. They can usually 
be considered profitable only by the gen- 
eral public, and after crediting intangibles. 

It is apparent even from this brief sur- 
vey that: 

1. Direct profits are operative only in 
spots. 

2. Advanced deterioration usually pre- 
cludes profits. 

3. No balanced program can be built on 
profit alone. Public intervention is neces- 
sary. 

4. Prevention, whatever the cost, is usu- 
ally cheaper than cure. 

5. Incentives are more promising than 
penalties, because penalties are ex post 
facto. 

The wholesale public expenditures for 
1933 indicate that from now on, whenever 
a private landowner so uses his land as to 
injure the public interest, the public will 
eventually pay the bill, either by buying 
him out, or by donating the repairs, or 
both. Hence the prevention of damage to 
the soil, or to the living things upon it, has 
become a first principle of public finance. 
Abuse is no longer merely a question of 
depleting a capital asset, but of actually 
creating a cash liability against the tax- 
payer. I hope the reader will ponder this 
well. It is a new frame for our picture 
which nullifies many pre-existing grooves 
of thought. 

The thing to be prevented is destructive 
private land-use of any and all kinds. The 
thing to be encouraged is the use of private 
land in such a way as to combine the public 
and the private interest to the great pos- 
sible degree. If we are going to spend 
large sums of public money anyhow, why 
not use it to subsidize desirable combina- 
tions in land use, instead of to cure, by 
purchase, prohibition, or repair, the head- 
ache arising from bad ones? 
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I realize fully that such a question quali- 
fies me for the asylum for political and 
economic dreamers. Yet I submit that the 
proposal is actually less radical politically, 
and possibly cheaper in economic cost, 
than the stampede for public ownership in 
which our most respectable conservatives 
have now joined. 


Let me illustrate. Last summer I par- 
ticipated in the building of hundreds of 
erosion check-dams, each string of dams 
costing a sum the interest on which is 
greater than the taxes from the land they 
protect. These dams were “cures,” neces- 
sary ones. But how about prevention of 
land uses creating more gullies needing 
more dams? If the farmer or stockman 
had, in the first place, been offered a dif- 
ferential tax of, let us say, 25 per cent in 
favor of conservative use, perhaps no dams 
need ever have been built. The economic 
saving would have been 75 per cent. Po- 
litically, is it any more radical to offer care- 
less farmers a differential tax than to offer 
them free dams? 


The CCC camps are planting forests on 
many burned-over acres at a cost as yet 
unannounced, but it is certainly not less 
than the commercial cost of $5—$10 per 
acre. Would the dollar or half-dollar in- 
terest on this “cure,” offered as a differen- 
tial tax, have prevented the lumberman who 
originally cut the timber from allowing the 
fire to run? If the present forest tax laws 
do not offer sufficient inducement to prevent 
a repetition. of the tragedy, is it not logical 
to consider “raising the ante,” or even re- 
mitting taxes altogether, on such forest 
properties as safeguard the public interest? 
Is it necessarily cheaper or better to wait 
and buy the charred remains as a public 
forest? 


Our game departments are artificially 
restocking grazed-out or burned-over cov- 
erts year after year at $2.50 per bird, and 
often to no effect. How about paying the 
same sum to the farmer, in the form of 
differential taxes or shooting fees, for fenc- 
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ing cover spots, for feeding, and for post- 
ing the land? I know a thousand places 
where $2.50 worth of fence or feed will 
produce not one, but fen birds per year, ad 
infinitum. It would require $2,500, plus 
an annual bill for custodian service, to get 
the same results by public land purchase. 


Let me at this point also plead for what 
may be called the “suppressed minorities” 
of conservation. The landowner whose 
boundaries happen to include an eagle’s 
nest, or a heron hookery, or a patch of lady- 
slippers, or a remnant of native prairie sod, 
-or an historical oak, or a string of Indian 
mounds—such a landowner is the custodian 
of a public interest, to an equal or some- 
times greater degree than one growing a 
forest, or one fighting a gully. We already 
have such a welter of single-track statutes 
that new and separate prohibitions or sub- 
sidies for each of these “minority interests” 
would be hard to enact, and still harder to 
enforce or administer. Perhaps this im- 
passe offers a clue to the whole broad prob- 
lem of conservation policy. It suggests 

the need for some comprehensive fusion of 

interests, some sweeping simplification of 
conservation law, which sets up for each 
parcel of land a single criterion of land- 
use: ‘Has the public interest in all its re- 
sources been protected?” which motivates 
that criterion by a single incentive, such as 
the differential tax, and which delegates 
the function of judging compliance to some 
single and highly trained administrative 
field-inspector, subject to review by the 
courts. Such a man would have to be a 
composite tax assessor, county agent, and 
conservation ecologist. Such a man is 
hard to build, but easier, I think, than to 
build a law specifying in cold print the 
hundreds of alternative ways of handling 
the land resources of even a single farm. 

It would perhaps be unnecessary for the 
law itself to define the public interest, nor 
for the inspector to adhere to a rigid un- 
changing definition through a long period 
of years. Such an elastic regulation of 
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private compliance with public interest is 
already in successful operation in the In- 
dustrial Safety Service established by the 
Wisconsin Industrial Commission Act (Re- 
vised Statutes, Chap. 101). 

I have administered land too long to 
have any illusion, or to wish to create one, 
that this idea of preventive subsidy is as 
simple as it sounds, but I doubt if it would 
be as complicated as the cures on which 
we are now embarked. Differential taxes, 
I realize, must reach far enough back into 
national finance to forestall the mere local 
shifting of the tax burden, and must be 
based on some workable criterion of good 
vs. bad land use. How to define it? Who 
to define it? Are differential taxes the best, 
or even a possible vehicle? I don’t know. 
I do know that it would be hard to find a 
less workable criterion of that composite 
thing called conservation than the single- 
track statutes we now employ. Some of 
them may be tolerable as a definition of 
the single land-use with which each deals, 
but as criteria of the combination of con- 
flicting or codperating uses which consti- 
tute the actual land problem, they seem 
hopeless. 

I am no economist, and no jurist. It 
seems clear, however, even to a layman that 
previous to 1933 the entire search for eco- 
nomic mechanisms was confined within the 
pre-existing limits sanctioned in our po- 
litical and economic law and custom. It 
suddenly appears that those limits are too 
narrow. 

Is this, after all, surprising? Our legal 
and economic structure was evolved on a 
terrain (central and western Europe) in- 
herently more resistant to abuse than any 
other part of the earth’s surface, and at a 
time when our engines for subjugating the 
soil were still too weak to ruin it. We have 


transplanted that structure to a new terrain, 


at least half of which is set on a hair-trigger 
of ecologic balance. We have invented 
engines of unprecedented coarseness and 
power, and placed them freely in the hands 
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of ignorant men. I do not regret this 
social experiment,—it is creation’s most 
daring attempt to mitigate the rigors of 
tooth-and-claw evolution—but I assert we 
should be surprised, not that the pre-exist- 
ing structure needs widening, but that it 
will serve at all. 

One of the symptoms of inadequacy in 
our now existing structure is the perennial 
stalemate over the public domain. How 
can we keep it without a huge expansion 
of federal machinery? How can we give 
it away without the certainty of misuse? 
There is indeed scant choice between the 
horns of this dilemma. But would there 
be a dilemma if there were such a thing as 
contingent possession, or else a differential 
tax exerting a constant positive pressure 
in favor of good use? 
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This paper forecasts that conservation 
will ultimately boil down to rewarding the 
private landowner who conserves the pub- 
lic interest. It asserts the new premise that 
if he fails to do so, his neighbors must 
ultimately pay the bill. It pleads that our 
jurists and economists anticipate the need 
for workable vehicles to carry that reward. 
It challenges the efficacy of single-track land 
laws, and the economy of buying wrecks 
instead of preventing them. It advances all 
these things, not with any illusion that they 
are truth, but out of a profound conviction 
that the public is at last ready to do some- 
thing about the land problem, and that we 
are offering it twenty competing answers 
instead of one. Perhaps the cerebration 
induced by a blanket challenge may still 
enable us to grasp our opportunity. 
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The early twentieth century is already significant for its tendencies toward all 
kinds of shortcuts. Not only do we have such legitimate shortening of time and space, 
as by the automobile, the aeroplane, and the radio; but we also have those questionable 
shortcuts to earthly “paradise,” like the overthrowing of organized government by 
mobs in the desire to secure favors for the “outs;” rule by a minority group disregard- 
ing human nature, and promising a Utopia, and governmental “personal (?) liberty;” 
and the enactment of new laws with hopes, by some, of legislating honesty and creat- 
ing wealth without labor—Cuar.es MEEk, Pa. Dept. Forests and Waters. 


GRASS, PINE SEEDLINGS AND GRAZING 


By G. A. PEARSON 


Director, Southwestern Forest and Range Experiment Station 


Early studies of ponderosa pine reproduction in the Southwest emphasized the value of 
protection to young seedlings against sun, wind and cold. Shade by trees, grass, logs and 


other objects was thought to be beneficial, if not indispensable. 


Later, the idea was 


advanced that such benefits as are derived from cover operate mainly through soil im- 
provement, and that shelter of the seedlings themselves is rarely needed or may be 
positively harmful. The information presented in this article supports the latter viewpoint. 


| VIDENCE accumulated _ between 
| EK 1908 and 1918 was mostly in fa- 

vor of the protection theory.’ Ger- 
mination was universally better under 
some sort of cover than on bare soil ex- 
posed to the sun. Survival under cover 
was poor; but this was not considered 
significant, for did not the seedlings die 
every where? Of the few seedlings that 
survived the first winter and the following 
June drought, nearly all were destroyed 
by grazing animals or rodents, and so 
there was little opportunity to ascertain 
what other factors might figure in ulti- 
mate survival. An ungrazed experimental 
area on which the brush was scattered 
after logging in 1908, at first offered 
striking evidence that a brush cover fa- 
vored pine reproduction; but after a year 
or two the difference between brush-cov- 
ered and uncovered areas disappeared. 
However, a small area plowed and heavily 
seeded in 1914 gave better survival on 
brush-covered strips than elsewhere. Two 
other areas fenced against grazing animals 
accumulated in 10 years seedlings in num- 
bers varying from practically none to 
over 200 per acre. Logging slash was 
not a factor, but it was observed that re- 
sults were better on the sites of light 
grass cover than on bare soils or those 
occupied by luxuriant grass. 


Abundant germination and survival in 
1919 furnished an unusual opportunity to 
observe results under a variety of condi- 
tions. Studies during the period of 1919 
to 1921? disclosed that the mere presence 
or absence of soil cover was less impor- 
tant than the character of this cover and 
the character of the soil itself. The sig- 
nificant findings are briefly summarized 
as follows (p. 137): 

“Next to climate, soil is the most im- 
portant physical factor. . . . Reproduc- 
tion seems to be affected most by the 
physical condition of the soil, as deter- 
mined by the proportion of sand or 
gravel which it contains. Where the soil 
is sandy or gravelly reproduction is sel- 
dom a matter of serious concern. Clay 
soils, on the other hand, are unfavorable 
to reproduction. Clay is rendered more 
favorable by the admixture of large pro- 
portions of gravel or stone.” Elsewhere 
in the text, organic matter is given as an 
additional element contributing to the 
porosity and generally favorable condi- 
tion of soils. 

“Herbaceous vegetation favors germina- 
tion and protects young seedlings against 
excessive insolation, winter killing, and 
frost heaving; but after the first year 
these benefits are counterbalanced by the 
unfavorable effects of root competition and 


Reproduction of Western Yellow Pine in the Southwest. By G. A. Pearson, Dept. of Agr. Circ. 


174, 1909. 


Natural Reproduction of Western Yellow Pine in the Southwest. By G. A. Pearson, Dept. of 


Agric. Bull. 1105, 1923. 
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shade. . . Reproduction will usually suc- 
ceed despite competition from the roots of 
herbaceous plants, provided that the lat- 
ter do not attain abnormal density or 
luxuriance. Such a condition is likely 
to obtain on the richest soils unless the 
grass and weeds are held in check. Com- 
plete eradication of herbaceous vegeta- 
tion is not considered necessary, and is 
distinctly undesirable if accompanied by 
packing of the soil as in overgrazing, or 
removal of the loamy surface layer as in 
deep plowing... .” 

The foregoing conclusions were based 
on extensive observations checked by nu- 
merous plots on which survival of seed- 
lings was recorded at different seasons 
over a period of 3 years. The sites em- 
braced different soils and types of grass 
and weed cover, both grazed and un- 
grazed; areas in the zone of tree shade 
and root activity, and similar areas from 
which the trees had been cut; areas cov- 
ered by leaf litter and logging slash, and 
areas denuded of all cover by logging, 
fire, overgrazing and cultivation. The 
records were maintained for several years 
after the initial study was finished, and 
observations are still being continued. Ad- 
ditional information obtained from year to 
year has amplified or modified the con- 
clusions, but nothing has been brought 
to light that would warrant changes of a 
radical nature. 


1928 EXPERIMENT 


Although the splendid stand of seedlings 
which started in 1919 suffered severely from 
browsing by sheep and cattle, there was, 
at the same time, much evidence in support 
of the opinion held by some foresters that 
the heavy grazing which prevailed before 
and for several years after germination 
aided the initial establishment of these 
seedlings by reducing grass competition. 


°A Twenty-year Record 
July, 1933, 
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Grazing was lightened materially in 1926 
and following years. Along with a de- 
crease in damage to pine seedlings came a 
marked increase in height and density of 
bunch grasses, particularly Arizona fescue 
(Festuca arizonica). This gave rise to the 
fear that, in the effort to overcome the 
evils of overgrazing, the pendulum might 
swing too far in the opposite direction and 
thus hinder the establishment of additional 
seedlings. 

In order to study this problem under 
controlled conditions, a series of experi- 
mental plots was laid out in 1928, within 
a fenced area (Sample Plot S 3 B) which 
had been closed to all grazing since 1910. 
An account of the progress of reproduc- 
tion on this area has been given in a recent 
article. Seedlings had started in 1919 at 
an average rate of 61,000 per acre. They 
were originally most numerous under im- 
mediately surrounding groups of seed 
trees, but survival proved very poor in 
these situations. In grass stands of moder- 
ate luxuriance, where mountain Muhlen- 
bergia (Muhlenbergia montana), beardless 
bunch (Blepharoneuron tricholepis), or 
feather grass (Andropogon scoparius) pre- 
dominate, both germination and survival 
were good, as evidenced by the fact that 
these sites are now well stocked. Where - 
Arizona fescue predominates, seedlings dur- 
ing the first summer were as numerous as 
in the other grass associations, but prac- 
tically all died within a few years. On 
heavily grazed areas of fescue outside the 
fence, however, there was better survival, 
despite grazing damage. 

The 1928 plots were laid out in a nearly 
pure fescue association where seedlings 
were abundant in 1919 but failed later. 
Seven plots were included in the series. 
Two were left in their natural state; one 
was burned lightly before seeding, then 
left undisturbed; one was denuded by cut- 
ting the grass, below the root collar, leav- 


of Changes in an Arizona Pine Forest. By G. A. Pearson. Ecology, 
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ing the ground surface undisturbed; and 
three were clipped to heights of 2, 6 and 
10 inches, respectively. This clipping was 
repeated two or three times each summer, 
according to the rate of growth. Previous 
experience with rodents pointed to the nec- 
essity of excluding them. Accordingly, a 
rodent-proof fence was built around the 
plots. A parallel series was left unpro- 
tected. . 

In order to insure adequate and fairly 
uniform seeding, each plot of three square 
meters was sown with 600 pine seeds. Seed- 
ing was done in June before the summer 
rains began, and the soil was raked lightly 
wherever the cover permitted. Owing to 
deficient rainfall in the summer of 1928 no 
germination took place and, consequently, 
the plots were resown in 1929. Copious 
and well distributed showers through July 
and August of 1929 resulted in excellent 
germination. Table 1 gives a record of 
seedling counts on the various plots over 
a period of 5 years. 

The records in 1929 show good germina- 
tion on all the plots, even when rodents 
were not excluded. Variation in numbers 
in the first count is not regarded as signifi- 
cant because there may have been a dif- 
ference in the holdover of seeds from the 
1928 sowing and in the amount of natural 
seedfall of the previous year. Of course, 
rodent activity accounts for the much lower 
germination outside the exclosure and for 
a good share of the variation between plots 
in the unprotected series. Since, however, 
germination was adequate on all the plots, 
this study concerns itself primarily with 
survival. Because of the uncertain variable 
introduced by rodent activity, even after 
germination, only the rodent-protected 
plots will be considered in determining the 
effect of grass cover upon survival. 

Abundant rainfall through the fall of 
1929 prevented the heavy mortality which 
sometimes occurs during this season of the 
first year. Although the counts show a 
decline of over 50 per cent on some plots 
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up to November 20, this amount of loss is 
considered less than normal, in the light 
of past experience. Activity of a root-cut- 
ting insect accounts for some of the deaths 
but most of them are unexplained. The soil 
was moist on the surface up to November 
20, when observations for the season were 
discontinued. 


Counts on May 29, 1930, revealed large 
losses on some of the plots. An earlier ex- 
amination indicated that the loss had oc- 
curred during the winter months. Defi- 
cient soil moisture could scarcely have been 
a factor, but absence of snow in December 
created conditions favorable to winter kill- 
ing. It was thought in the study of 1919 
to 192] that a cover of any kind would pro- 
tect young seedlings against winter killing, 
but these records show that survival was 
best on the: plots having least cover. Al- 
though it would be difficult to establish a 
direct relation between survival and height 
and density of grass cover, the high survi- 
val on the denuded plot and the 2-inch 
clipping is outstanding. 

Another experiment conducted during 
the same period offers a suggestion. Pine 
seedlings in the nursery at Fort Valley 
were grown during the summer of 1929 in 
full sunlight, half shade, and about 90 
per cent shade. In the spring of 1930 every 
seedling in 90 per cent shade was found to 
be dead. The evidence points to shade dur- 
ing the growing season of 1929 as being the 
adverse factor. It is to be expected that a 
plant shaded to the extent of retarding 
photosynthesis would suffer during a pro- 
longed period of cold weather, because of 
low cell-sap concentration and deficient 
food storage. It is conceivable that a stand 
of grass 2 or 3 feet tall might be effective 
in bringing about such a condition. From 
the first season, the seedlings in the tall 
grass had the slender form of stem and 
needles characteristic of shade influence. 
Whatever may be the true explanation, the 
winter losses as shown by Table 1, were 
much greater on the plots covered by tall 
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grass than on the denuded plot and the 
one clipped to 2 inches. The 6- and 10-inch 
clippings behaved more like the unclipped 
than the clipped plots. It would appear 
from these results that the injurious effects 
of shade begin during the first season in- 
stead of later as reported in the 1919-21 
investigations. 

The first serious loss came in the latter 
part of June and early July, 1930, as re- 
corded in the August count of Table 1. 
Here again it was the grass plots that suf- 
fered most. The effect must be attributed 
mainly to drought resulting from root 
competition. Soil moisture determinations 
were not made in 1930 but they were in 
1933, with results as shown in Table 2. The 
year 1929 had heavier summer rainfall 
than 1933, but autumn rainfall was sim- 
ilar, being above normal in both years. 

A comparison of the seven plots in Table 
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2 brings out one relationship that is espe- 
cially significant. At the beginning of the 
series of soil samplings on June 3, plant 
growth was just getting well under way; 
and all the plots had a good supply of mois- 
ture, the denuded plot No. 2 being below 
the average in this respect. As the dry peri- 
od advanced through June to July 5, the 
grass-covered plots declined sharply, where- 
as the denuded plots declined but little, re- 
taining a margin above the highest grass 
plot of 3.7 per cent at a depth of 4 to 6 
inches and 4.4 per cent at 6 to 9 inches. 
Plot No. 4, which had been denuded in 
1928, but now bears a dense stand of pine 
seedlings averaging a foot in height, behaved 
in essentially the same manner as the grass- 
covered plots. After the summer rains were 
well in progress (August 3), the grass plots 
replaced their earlier water loss, all sur- 
passing the denuded plot at the 4- to 6-inch 


TABLE 2 


SOIL, MOISTURE UNDER DIFFERENT CONDITIONS OF GROUND COVER 
(SAMPLE PLOT S$ 3 B, RODENTS EXCLUDED), 1933. 


Depth of Sample 4 to 6 Inches 


Soil moisture, based on dry weight 


0 Treatment 
Ne of grass June 3 June 19 July 5 Aug. 3 Sept. 5 Oct. 20 
Per cent Per cent Per cent Per cent Per cent Per cent 
fee Naturale = ms 19.2 9.5 thea 19.5 12.3 20.8 
2 Denuded 1932 __— 14.8 12.4 12.8 16.8 16.7 PAlael 
burned 
: Sates eek 15.9 10.2 74 20.1 12.4 21.4 
4 Denuded ae pes 
of pine seed- 
ches! 1933 set 16.1 11.6 8.8 13.2 118 17.1 
5 Clipped to 2 in. ; 16.8 9.5 6.2 19.1 17.0 21.1 
6 Clipped to6inwW 13.7 10.2 Flt 23.0 15.6 21.9 
72 Natural = = 17.7 13.3 9.1 23.2 Zila 22.6 


eee 

| ee eae 19.1 10.3 8.3 18.1 12.6 18.4 

5 ae 1932 15.0 12.7 13.5 23.5 17.8 20.9 

: Boon) a airecae 16.4 9.2 8.4 18.6 HS) 19.9 
4 Denuded 1928 pense 
f pi - 

ee igi et 17.5 ile 10.8 13.8 12.0 17.0 

5 Clipped to 2 in.____ 22.4 10.3 Ui 19.3 17.5 19.9 

6 Clipped to 6 in... 17.0 10.8 8.1 23.9 16.8 21.5 

Vee Naturale-= = 19.3 Ten 9.1 21.3 17.4 21.1 
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depth. Plot No. 4, bearing the large 1929 
pine seedlings, lagged behind the average 
of the grassy plots after July 5, indicating 
that the pine seedlings were consuming 
more water than the grasses. Throughout 
the entire growing season, the graph of the 
denuded plot No. 2 maintained a more even 
course than the graphs of plots bearing 
vegetation, whether grass or young pines. 
Its high position at the critical point on 
July 5 is especially significant, and explains 
why plot No. 4, denuded in 1928, lost so 
few pine seedlings in the dry season of 
1930, as compared with the grassy plots. 


A full explanation of all moisture 
changes and relations between plots 
throughout the season would add unduly 
to the length of this paper; but it is de- 
sirable to point out the major factors in- 
volved. The dépendence of soil moisture 
upon rainfall is self evident. Evaporation 
is also important, though less far reaching 
than rainfall. Evaporation is rapid at the 
soil surface, but it decreases toward the 
lower levels, and virtually disappears at 
a depth of one foot. After the upper layer 
to a depth of several inches becomes air 
dry, further loss from this layer ceases 
until the supply is replenished by rainfall 
or otherwise. A mulch of dead litter or the 
shelter of vegetation retards the rate of 
evaporation. This explains, in part at 
least, the higher moisture content of the 
plant-covered plots than of the denuded 
plot on June 5. Finally, it should be under- 
stood that soil moisture determinations are 
not an accurate measure of the moisture 
content of the whole plot. Each sample 
represents only the particular spot on 
which it is taken, and the result may be 
different a foot distant. This element of 
error may account for minor fluctuations 
within a range of perhaps 2 per cent. Wilt- 
ing coefficients have not been determined 
for this series; on a similar site nearby, 
determinations in 1920 gave values ranging 
from 9.8 to 10.7 at a depth of 9 inches. 

Next to precipitation, the dominant fac- 
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tor affecting soil moisture is water con- 
sumption by plants. This overshadows all 
other factors in the relation between various 
plots of the present study. Direct evapora- 
tion from the soil is distinctly secondary, | 
especially when soil layers a few inches 
beneath the surface are concerned. During | 
the rainy period, extending from August | 
to October, 1933, the denuded plot No. 2! 
was consistently lower than the grassy plots | 
at a depth of 4 to 6 inches. The difference : 
is due in large part to higher evaporation | 
on the denuded plot; penetration may also | 
have been less on the bare soil, due to more 
rapid runoff. Had samples been taken 
nearer the surface, the difference in favor | 
of the grass-covered plots would have been 
still greater, as indicated by the observa- | 
tions that the top soil on these plots re- 
mained almost continuously wet, whereas | 
the denuded soil dried off between showers. 
At a depth of 6 to 9 inches, however, the | 
denuded plot was well up to the average | 
of plots covered by grass, indicating that 
at this level evaporation had less influence : 
than absorption by plant roots. 


= 


Clipping did not accomplish the saving ' 
in water consumption that might be ex- | 
pected from a reduction of leaf surface. . 
Several factors combined to offset any 
favorable transpiration balance. In the first : 
place, the grasses were clipped only once: 
in the early summer, and thus there was an | 
appreciable amount of green leaf surface? 
during the dry period. According to Table : 
1, plot 5, clipped to 2 inches, had a greater ' 
grass density than any of the natural plots. . 
The clipped plots were more exposed to) 
evaporation than those covered by tall. 
grass. Although all of the plots have a. 
density below 0.2 as measured at the: 
ground line, the spreading stems and leaves 
create almost a complete canopy save for’ 
occasional relatively large openings. Final- 
ly, and this may have been an important : 
factor, the spaces between grass tufts on) 
the clipped plots were invaded by a rather ° 
dense stand of spring annuals, mostly too) 
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low to be affected by clipping. They were 
removed from the denuded plot but not 
from the others; on the natural plots they 
were little in evidence. All of these factors 
presumably operated in much the same way 
in 1930, and this explains why the June- 
July mortality of that year was practically 
as high on the clipped as on the natural 
plots. 

A record of numbers and heights of seed- 
lings on the various plots is given in Table 
‘1. In the final checkup, the superiority of 
the denuded plot in both numbers and size 
is convincing. The 2-inch clipping, though 
far behind the denuded plot, holds a dis- 
tinct lead over the unclipped plots. The 
6-inch clipping is low in numbers, but it 
ranks with the 2-inch clipping in size of 
seedlings. No explanation can be offered 
for the complete failure, in 1930, of the 
plot clipped to 10 inches. Only one seed- 
ling on the three plots bearing tall grass 
measured up to 6 inches in 1933; none at- 
tained the 10-inch mark; and all showed 
the effects of shading. A near view of the 
denuded plot bearing 71 large seedlings, 
is presented in Figure 1. 


A glance at the record of the plots open 
to rodents (Table 1) leaves little doubt as 
to the dominating influence of this factor. 
It should be borne in mind, however, that 
protection again grazing and predators has 
built up an abnormal population of meadow 
mice, and that the damage by these animals 
was undoubtedly greater than would be 
experienced in an area open to grazing. 
The damage was not confined to eating 
seeds, but went to the extent of biting off 


the tops of seedlings up to their third year. 


As late as August 6, 1930, after the close 
of the drought period of that year, survival 
on the various open plots was in complete 
accord with the relationship found within 
the rodent enclosure. Between this date 
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and May 21, 1931, rodent damage was the 
major factor and it reduced the number of 
seedlings so greatly as to render the plots 
valueless for comparison of losses due to 
plant competition. The two seedlings in 
the denuded plot No. 11 were both injured 
by rodents in 1931. The lone survivor in 
all of the grass-covered plots outside the 
rodent exclosure is in an open space 18 
inches in diameter. 


In 1932 all the plots except No. 4, which 
was already fully stocked, were resown. 
Plot 2 was also denuded in the same man- 
ner as No. 4 had been in 1928. It devel- 
oped that the rodent exclosure was no 
longer rodent proof because the seeds were 
eaten by rodents, as evidenced by the 
broken seed coats which littered the ground 
a week after seeding. Not one seedling was 
obtained. Needless to say, the same result 
was experienced outside the exclosure, ex- 
cept on a denuded space of about 2 x 4 
feet which was covered by a special screen. 
This plot supported 85 seedlings in October, 
1932; on January 3, 1933, there were 65; 


Forest Service No. 282066 
Fig. 1—Plot No. 4 denuded in 1928 and sown in 
1929 contains 71 seedlings, 29 of which are over 
10 inches high. Plot No. 5, clipped to 2 inches, 
in immediate foreground, contains 1] seedlings, 2 
of which are 10 inches or over. Plot No. 3 in 
background, lightly burned in 1928 but essential- 
ly natural, contains 8 seedlings ranging in height 
from 2 to 6 inches. 
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and on September 4, 51 remained. Another 
plot near by treated in the same manner 
contained 75 seedlings in October, 1932, 
and 32 on June 3, 1933. The screen was 
removed on July 5, at which time 24 live 
seedlings were counted. On September 4 
every seedling was found to have been 
injured by rodents; 19 were reduced to 
mere stems, and only 5 retained any leaves. 
In July, 1933, a similar denuded plot was 
resown and screened; on August 18 it con- 
tained 60 seedlings. The results clearly 
show that on good soils little or no shade 
is needed to obtain germination, and also 
that small rodents may destroy seedlings 
a year old. 


The foregoing findings are entirely in 
accord with experience in nursery practice 
in this region. Ponderosa pine seed beds 
are usually shaded in order to maintain the 
uniform surface moisture required to in- 
sure complete germination; but in normal 
rainy seasons satisfactory germination is 
obtained without shade. It has been demon- 
strated time and again that if shades are 
left on ponderosa pine beds through the 
second season, the seedlings develop a 
slender and weak form. No experienced 
nurseryman allows weeds to grow in seed 
beds, for he knows that if this takes place 
the seedlings are going to suffer. The find- 
ings are also in accord with long estab- 
lished practice in European forests where 
precautions are always taken to avoid the 
suppression of young conifers by dominat- 
ing herbs and shrubs. 


INTERPRETATION oF RESULTS 


Although the findings which have been 
presented are conclusive for the conditions 
described, they should be interpreted with 
full knowledge of other conditions which 
may be encountered. They establish a prin- 
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ciple rather than a rule. Not all grasses 
grow so rank as to interfere seriously with 
pine production and not all soils will pro- 
duce a tall, dense stand of grass. On the 
other hand, the richer soils, such as those 
found in stump patches, may bear weed 
growth capable of offering more competi- 
tion than the most luxuriant grasses. The 
facts to be remembered are that ponderosa 
pine is intolerant of shade; that it does not 
need shelter in the form of overhead cover, 
even in the seedling stage; and that it needs 
a fairly sustained though not abundant 
moisture supply during the first few years 
of its life. Competing vegetation, if tall 
enough to overtop the seedlings, can easily 
produce too much shade; and plant growth 
of any kind competes for moisture. A 
limited amount of vegetation, though draw- 
ing water out of the soil, also aids in ab- 
sorption of rainfall, and retards evapora- 
tion. It, therefore, becomes a question of 
preserving a favorable balance rather than 
complete removal of competition. How 
much ground vegetation, if any, is required 
to preserve this balance depends upon soil 
and topography. In the experiment here 
described, the soil has a high clay content; 
but it has been mellowed ‘by 18 years’ ac- 
cumulation of organic matter, under com- 
plete protection from grazing. Similar con- 
ditions are found in greater degree on 
stump patches where leaf litter has rotte 

down for centuries. On such sites, if the 
soil is held in place, pine seedlings attain 
their maximum growth where competing — 
vegetation is entirely eliminated. This also 

applies to sandy soils or other soils which — 
absorb moisture readily and do not pack | 
under grazing use or under the impact of 
rainfall. Whatever herbaceous vegetation 
may be needed on soils of this class is to 
hold them in place and retard runoff until 
a stand of seedlings can obtain a foothold. 
In fact, it is not essential from the stand- 
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point of pine reproduction that the soil 
have a high degree of stability, so long as 
it is deep and permeable, because ponder- 
osa pine is a veritable weed which, under 
favorable conditions of climate and seed 
supply, takes possession of sites too ster- 
ile to support grass. 

_ Whether herbaceous vegetation is detri- 
mental, neutral or favorable to pine repro- 
duction depends on its density and habits 
of growth, and upon the character of the 
soil. On this basis, the more common spe- 
cies or plant associations in the region of 
this study may be classified as follows: 


Arizona fescue (Festuca arizonica)— 
This grass, where dominant, is distinctly 
unfavorable because it attains a height of 
from 24 to 30 inches, forms a dense ground 
cover, is active during the June and early 
July drought period, and under conserva- 
tive stocking is more lightly grazed than 
most other forage plants. It attains its 
best development on soils that are rather 
too heavy for the best development of pine 
seedlings in the early stages. It should be 
heavily grazed, or removed by mechanical 
means in patches, to permit establishment 
of pine seedlings. 

Mountain muhlenbergia (Muhlenbergia 
montana)—Though normally growing al- 
most as tall as Arizona fescue, this grass 
is usually less dense, is more closely grazed, 
and thus creates less shade than the fescue. 
It remains practically dormant through the 
June-July drought period, thus tending to 
retard evaporation without competing seri- 
ously for moisture during this critical 
period. It commonly occurs on stony or 
gravelly soils that are naturally favorable 
to pine seedlings. If not too dense, it is 
favorable or at least neutral toward pine 
reproduction. 

Blue grama (Bouteloua gracilis) —Pon- 
derosa pine usually reproduces well on blue 
grama sites within the pine type. This 
grass is relatively short, makes little or no 
growth before the summer rains, and is 
grazed in preference to most other species. 
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It, therefore, offers a minimum of competi- 
tion for light and moisture, while provid- 
ing a desirable soil cover on heavy soils. 


Black sporobolus (Sporobolus interrup- 
tus)—This grass is commonly found on 
clay soils on which pine seedlings normally 
become established with great difficulty. It 
is short, except for the scattering flower 
stalks; because of its high palatability, it 
is cropped close to the ground wherever 
livestock graze; but it is one of the earliest 
grasses, and therefore competes for soil 
moisture during the early summer dry peri- 
od. On the whole, its favorable influence 
probably outweighs any ill effects of root 
competition, because a cover is almost in- 
dispensable on the heavy soils which it 
frequents. 

Mixed weeds—The weed growth which 
commonly. succeeds grasses on overgrazed 
lands is for the most part beneficial to pine 
reproduction, because it seldom becomes 
tall and dense, and it provides more or less 
cover needed to hold the soil and retard 
runoff. On rich soils, such as occur on 
stump patches, however, weeds, if not 
closely grazed, often become so luxuriant 
as to suppress all pine seedlings. 


APPLICATION IN GRAZING PRACTICE 


Control of herbaceous vegetation in the 
Southwest is necessarily associated with 
grazing. Grazing to the point of near de- 
nudation is, under most conditions, un- 
desirable because it tends to pack and 
otherwise deteriorate the soil. Grazing 
Arizona fescue down to a height of 2 inches 
will not bring results equal to those of 
mechanical denudation, but it will aid ma- 
terially, especially where the density is low 
and where spring annuals are eaten close to 
the ground. Grazing of such intensity over 
a long period is admittedly not good for 
a bunch grass range, but it is not necessary 
nor desirable from a forestry standpoint 
to continue heavy grazing indefinitely. A 
better course is to graze conservatively, as 
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a regular practice, until a good cone crop 
comes into evidence, then increase the in- 
tensity only for such time as required to 
save the seedlings from suppression. With 
a good seed crop in prospect, bunch grass 
areas of deficient reproduction should be 
grazed heavily, preferably by cattle. Where 
Arizona fescue is not present to any great 
extent, the grazing can be more moderate, 
but all vegetation should be grazed to such 
a degree that it will not form a dense and 
deep cover over continuous areas. Seed- 
lings already present are likely to be in- 
jured under such treatment, but those over 
2 years old can endure considerable brows- 
ing for a few years without serious conse- 
quences. Heavy grazing through the sum- 
mer and early autumn in the year of seed 
development will discourage propagation 
of mice and will expose the ground for the 
reception of seed. (Poisoning of small ro- 
dents is to be recommended in this stage) . 
The same beneficial effects will be realized 
from heavy grazing continued through the 
second year. Germination seldom takes 
place before the summer rains. In about 
2 years out of 3, the rains will be found 
adequate for germination. If a good stand 
of seedlings is obtained, grazing should be 
directed toward encouraging their survival. 
Unless extreme overgrazing is practiced, 
few seedlings will be damaged the first 
year because stock do not habitually browse 
them in this stage. The second season, how- 
ever, is critical, and damage should be held 
to a minimum because seedlings severely 
browsed at this age are more than likely 
to die. After their second year, pine seed- 
lings withstand considerable browsing, and, 
within reasonable limits, the permanent 
loss from browsing is less than that result- 
ing from unrestricted grass competition. 
By the time the seedlings are 5 or 6 years 
old they should have developed both roots 
and crowns that will enable them to com- 
pete successfully with grasses. Grazing 
should then be reduced or otherwise so 
regulated as to practically eliminate the 
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browsing of terminals. Substantial height 
growth will follow and soon the seedlings 
will take their place in the sun. 
Essentially the foregoing practice hass 
been applied with gratifying results. Inj 
the Fort Valley experimental forest goodly 
numbers of 1928 and 1929 seedlings have 
become established under heavy cattle 
grazing followed by lighter grazing. It was 
the method unconsciously and crudely 
practiced on the Coconino and Tusayan in 
the years when the now famous 1919 stan 
of seedlings came into being. Failure on 
many areas to reduce the intensity of graz-) 
ing at the right time prevented full real- 
ization of this rare opportunity to obtai 
complete stocking. 
A program such as here outlined will 
encounter objection on the ground that th 
range livestock industry can not adjust) 
itself to sudden fluctuations in the size of 
its herds. My plan does not contemplat 
violent changes in numbers over a whol 
national forest or other large unit, but 
shifting of stock from one area to anothe 
in accordance with the requirements give 
above. The plan calls for conservativ 
stocking of the forest range as a whole, 
and it calls for government control of 
water and other range improvements. Int 
view of the fact that only relatively small! 
areas need be involved at any one time, 
the administrative difficulties would not b 
unsurmountable. No doubt, some incon4 
venience and increased ‘expense to grazin, 
interests would be entailed, but this is 
justified and must be expected on lands 
whose chief value lies in timber produc+ 
tion. Incidentally, it is well to bear in 
mind that on pine sites, accessible to mar- 
ket, and managed primarily for timber pro-+ 
duction, the annual timber increment ha 
a stumpage value of 15 to 25 cents an acre, 
whereas the forage crop on the same are. 
brings only about 114 cents an acre. In 
large proportion of the ponderosa pine 
type in the Southwest, grazing receipts by 
the Forest Service fall below the cost of 
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administration and range improvements 
provided by the government. During the 
next 2 decades an advancing tide of pine 
thickets will force millions of additional 
acres into this class. The time is not far 
distant when an economic livestock indus- 
try can not exist on well managed timber 
lands unless the needed range administra- 
tion and improvements are furnished by 
the government at much less than actual 
cost. A certain amount of grazing in the 
forests is desirable for various reasons, 
such as fire protection, silvicultural bene- 
fits, and the support of local industry; but, 
if the government must pay out money to 
have its forests grazed, it should direct this 
grazing along a course that will be most 
useful to the forest. 
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I am not advocating a return to the old 
practice of continuous overgrazing; on the 
contrary, I believe that as a general thing 
the forest ranges, as well as other ranges in 
the Southwest, are still too heavily grazed. 
Pine seedlings are still being damaged too 
much in many places. After a forest has 
become well restocked, light and well dis- 
tributed grazing is the proper course. Dur- 
ing the reproductive stage, however, there 
are times for heavy as well as light graz- 
ing. On national forest lands whose pri- 
mary crop is timber, grazing should be 
regarded as a part of silviculture; its main 
object should be silvicultural, and if the 
cost of carrying on grazing exceeds graz- 
ing revenue, the excess should be subject. 
to silvicultural justification. 


BRS 


The houses are covered with shingles. The wood for this purpose is taken from 
the Cupressus thyoides, Linn. or a tree which Swedes here call the white juniper tree, 
and the English, the white cedar. Swamps and morasses formerly were full of them, 
but at present these trees are for the greatest part cut down, and no attempt has as 
yet been made to plant new ones.—PeETER Kato, Travels into North America (an ac- 


count of his visit to Philadelphia, 1748.) 


OBSERVATIONS ON THE INFLUENCE OF FIRE ON THE BROWN- 
SPOT NEEDLE BLIGHT OF LONGLEAF PINE SEEDLINGS* 


By PAUL V. SIGGERS? 


How to control the brown-spot needle blight, is one of the pressing silvicultural prob- 
lems in the longleaf pine region. The disease seriously retards rate of growth during 
the seedling stage, and under certain conditions may exterminate otherwise excellent 
reproduction. The author, after several years of painstaking investigation, during which 
he has systematically compared burned with unburned areas of similar character, confirms 
the recommendations of certain foresters that controlled winter burning at three-season 
intervals, until height growth begins, is a beneficial silvicultural measure. 


by the fungus Septoria acicola 
(Thiim.) Sacc. occurs in varying 
severity on longleaf pine (Pinus palustris) 
throughout the southern states. The most 
conspicuous symptom of the needle blight 
on new spring foliage is the appearance of 
small spots which soon encircle the needles 
in the form of narrow brown bands with 
definite margins. This spotting has given 
the disease the name “brown-spot” (7). 
One of the unusual features of the dis- 
ease is that its virulence is confined to 
seedlings. It is most injurious to seedling 
foliage within 18 inches of the ground. 
When seedling growth carries the foliage 
above 18 inches, there is usually a marked 
decrease in the amount of the needle blight. 
The disease is capable of causing complete 
defoliation, leaving the stem denuded by 
the time new needles are ready to start 
growth in the spring. Complete defoliation 
when continued for several growing sea- 
sons greatly weakens the seedlings and 
finally results in death. 
Usually longleaf seedlings, even on op- 
timum sites, remain at or near the ground 
for the first three to five years of life. With 
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favorable growing conditions during this 
period the young seedlings develop abun- 
dant foliage, increase their diameter 
growth, and form a strong root system. 
Not until they have gone through this pe- 
riod of development do the seedlings begin 
vigorous height growth. Under adverse 
growing conditions, young longleaf pines 
may remain near the ground for many 
years, occasionally up to 11 or 12 years. 
As the fungus attacks in the main that 
foliage below the 18-inch level, the slow 
early growth which keeps the plants below 
that height for years favors attack by the 
fungus. 

The economic importance of the problem 
will be better understood when one con- 
siders that longleaf pine is one of the prin- 
cipal timber trees in the South and is able 
to grow and develop under conditions 
where no other native pine has as yet de- 
monstrated the same capacity to produce 
a crop of timber. | 

Recognizing the injurious effect of the 
disease on the early growth of longleaf 
pine seedlings, a number of observers 
have advocated burning of young stands 
of longleaf in the dormant season, (2, 


pple Hea the eoanktes of foresters and landowners interested in the 
) 1 longleaf reproduction. 
by Mr. R. J. Riebold, Principal Forest Ranger, U. 
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3, 4, 5, 6). This treatment destroys the 
old needles, the principal source of infec- 
tion for new foliage in the spring, which 
results in marked reduction in the amount 
of disease, sometimes for a considerable 
period. As a sanitary measure of disease 
control, the burning in winter of areas of 
young reproduction is made possible only 
by the wonderful resistance to fire damage 
possessed by longleaf seedlings during the 
period following their establishment and 
before vigorous height growth begins. 


METHOD oF INVESTIGATION 


Assuming that fire retards the disease, 
its effect should be clearly seen during the 
following season and perhaps even for a 
longer period. To obtain specific informa- 
tion on the relation of the degree of infec- 
tion to the number of seasons elapsing 
since fire, three surveys have been made in 
the longleaf region, one from Texas to 
South Carolina in 1931, the others from 
Louisiana to Georgia in 1932 and 1933. 
Another object of these surveys was to gain 
a better knowledge of the distribution and 
prevalence of the disease throughout the 
range of longleaf pine. 


The following distinction is made be- 
tween the terms locality and area as used 
in this discussion. Locality refers to the 
county or (in Louisiana) the parish where 
the investigation was conducted. By area 
is meant the territory within a locality 
where a specific fire occurred. The areas 
selected for study in a locality were usually 
not more than five or six miles apart. 


From two to twenty-two (totaling 182) 
examinations of burned areas were made 
in each of 26 localities grouped among the 
following states as indicated by figures in 
parentheses; Texas (1); Louisiana (7); 
Mississippi (2); Alabama (2); Florida 
(9); Georgia (3); and South Carolina 


(2). 
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On these surveys, observations were 
made on the effect of a number of fires 
occurring previously in the same locality. 
Repeated annual examination of the same 
burned areas was the desired procedure. 
However, fires occurring after the first ex- 
amination sometimes made further study of 
the effect of a single fire impossible. Some 
earlier work (8) on this same subject has 
been included, as it involved localities that 
were not examined in the extensive surveys. 


In the field, for each seedling examined, 
the ratio of diseased or dead needle tissue 
to the total amount of foliage produced 
during the preceding growing season was 
estimated and expressed in percentages. 
Disease or normal defoliation eliminated 
needles of the seasons from consideration 
in these estimates. The average infection 
for any area was obtained by dividing the 
sum of percentages by the total number of 
seedlings examined. 


In order to use these data, the areas of 
study were classified as areas of severe or 
mild infection, based on differences in 
virulence of the disease as determined in 
places where fire had not burned for a 
number of years. The values for seedling 
infection on areas having the same seasonal 
fire history were averaged and the curves 
in Figure 1 were drawn to fit the mean 
points of infection as determined for the 
first to the tenth season elapsing since fire. 


EXPERIMENTAL DATA 
THE DISTRIBUTION AND VARYING SEVERITY 
OF THE DISEASE 


The brown-spot needle blight was pres- 
ent wherever longleaf pine occurred. The 
extensive surveys have revealed additional 
facts concerning its regional and local 
prevalence. First, disease incidence va- 
ried greatly in unburned areas in different 
localities. For example, the average amount 
of the disease on one area was found to 
be twenty times that on another area in a 
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different locality, although the elapsed 
period since fire was the same for both. 
Furthermore, disease incidence may occa- 
sionally vary considerably on unburned 
areas in the same locality. In Okaloosa 
County, Fla., two areas, 6 miles apart and 
both unburned for 8 seasons, were ex- 
amined on the same day. On one, seedling 
infection averaged 3 per cent; on the other, 
16 per cent. 


There is a large region extending from 
near Lake City, Fla., through southeastern 
Georgia and South Carolina, where the 
disease is relatively mild, even on areas 
that have not been burned for a number 
of years. As pole stands have already taken 
possession of much of the longleaf site, 
the needle blight appears unimportant as 
a factor in the regeneration of longleaf 
pine in this territory. 


RELATION OF THE DISEASE TO THE PERIOD 
ELAPSING SINCE FIRE 


A study of the curves in Figure 1 indi- 
cates that a single fire greatly reduces the 
disease for the first season following the 
fire. The greatest proportionate increase 
in the disease occurs during the second sea- 
son after fire. During the third season, 
the disease continues to increase on most 
areas. The sanitary effect of a single fire 
on the disease is of course lost after the 
lapse of several seasons. The writer be- 
lieves that the effect of a single fire on the 
disease has nearly always disappeared by 
the fourth season after fire. The upward 
trend to the curves from the fourth to the 
fifth season is considered due to other 
causes. Apart from the effect of fire, the 
amount of the disease is influenced by varia- 


; . 
? In the absence of the disease or fire, or occasional insect infestation, 
given set of needles for a minimum period of 17 months, 


August of the second growing season a 
stage have shown that foliage in its sec 
gone by the end of November. 
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tions in climate, seedling density, shading 
of foliage, height of foliage above ground, 
and season of the year. 


DISCUSSION 


COMPARISON OF THE EFFECT OF EPIDEMIC 
DISEASE AND ANNUAL WINTER BURNING 


An experiment has been carried on in 
southeastern Louisiana since April, 1929, 
to determine the detrimental effect of re- 
peated annual defoliation induced by the 
disease under complete protection from 
fire. Graded and planted seedlings have 
been sprayed with Bordeaux Mixture or 
lime sulphur at frequent intervals and the 
growth of treated plants has been com- 
pared with that of untreated and diseased 
seedlings in adjacent rows. By the end of 
the fourth season in the field, the average 
height of 136 diseased seedlings was 1.8 
inches, whereas the average height of 
349 seedlings where the foliage had been 
protected by spraying was 10.8 inches. 
This test has clearly demonstrated that 
annual defoliation due to the brown-spot 
can greatly reduce the growth rate of 
small seedlings. 

The stunting of longleaf seedlings in 
localities where annual winter burning is” 
practiced is a matter of common observa- 
tion. It can be ascribed partly to the 
yearly destruction of needles that (in the 
absence of the disease) would be retained 
at least until September of the following 
season.2 A number of investigators have 
added to our knowledge of the effect of 
this practice upon longleaf reproduction. 
Wyman (10) reported the results obtained 
from annual winter burning, the first fire 
occurring when seedlings were about 15 — 
months old. No mortality from fire oc-— 


: longleaf seedlings retain a 
counting April as the first month and including 


s the last month. Many observations on seedlings in the grass 
ond season is usually partially shed and occasionally entirely 
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curred until the majority of seedlings had 


reached 6 inches in height. At that time, 


when the seedlings were 7 years old, a fire 
occurring in January, 1921, killed 11.7 
per cent of the seedlings on the plot burned 
annually. He found the rate of seedling 
growth seriously retarded by the frequent 
fires; average seedling height on the burned 
plot in September, 1921, was 11 inches, 
while on the unburned it averaged 21.6 
inches. 


PERIODIC BURNING AS A METHOD OF CON- 
TROLLING THE BROWN-SPOT NEEDLE 
BLIGHT OF LONGLEAF PINE 


Some evidence has been presented here 
dealing with the detrimental effect of fire 
on seedling growth after height growth has 
started. However, Cary has observed that 
fire may burn over an area of very small 
seedlings before height growth begins with- 
out checking subsequent development (1). 
This observation accords with the well- 
known capacity of this species to survive 
winter fires that occur before seedling 
height growth starts. This leads to the 
conclusion that periodic controlled burning 
may be employed to reduce the disease and 
thereby promote seedling height growth 
wherever the disease is general and severe. 
Chapman (2, 3), after studying the re- 
generation of longleaf pine on cut-over 
lands in La Salle Parish, La., reached this 
same opinion several years ago. 

To test this conclusion, the writer, in 
August, 1933, measured the heights of 250 
seedlings growing on an area that had been 
last burned over in March, 1931. For 
comparison, the same number of seedlings 
were measured on an unburned area near- 
by. Both areas had been planted in the 
winter of 1928-29 with graded longleaf 
seedlings raised in a nursery where fre- 
quent sprayings had held the needle blight 
in check. It is significant that the plant- 
ing stock had been graded—a procedure 
that eliminated much of the variation in 
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subsequent growth caused by initial dif- 
ferences in seedling vigor. Before plant- 
ing, the entire area had been purposely 
burned to make the field work easier and 
reduce grass competition. 

When a fire of incendiary origin swept 
over part of the plantation in March, 1931, 
the seedlings were three years old and 
therefore still very small. By the latter 
part of the summer of 1933, the average 
height of the seedlings on the burned area 
was 8.4 inches and where no fire had oc- 
curred it was 3.9 inches. Between the two 
lots of measured seedlings, no factor save 
the single fire was believed to have in- 
fluenced seedling growth rate. The increase 
in seedling growth on the burned area must 
have been due in a large measure to a re- 
duction in the brown-spot needle blight 
following the fire. 

It is hoped that those interested in the 
development of specific areas of longleaf 
reproduction will find the following sug- 
gestions helpful in determining the impor- 
tance of the disease for a given area. 


Examinations should be made preferably 
in winter or early spring before new needle 
growth has started and in places where the 
disease has had at least two or three sea- 
sons’ freedom from fire. Estimates should 
be based on not less than 75 to 100 seed- 
lings that have started height growth sufh- 
ciently to lift their foliage just above the 
surrounding grass. Such seedlings usually 
suffer the greatest proportionate amount of 
needle infection. 

In making estimates of the damage 
caused by the disease, one should be care- 
ful to include that portion of the foliage 
already completely killed. This may re- 
main in place supported by the surround- 
ing vegetation, but sometimes it has fallen 
off the stem. The dead parts of living nee- 
dles are estimated as though the spots were 
crowded together towards the tips of the 
needles. The most useful estimate of the 
loss of functioning leaf tissue will indicate 
the ratio of the diseased or dead needles 
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to the total amount of foliage produced by 
the plant during the preceding season. 

Where established seedlings have not yet 
started height growth and are heavily in- 
fected, a single controlled fire will reduce 
the disease for the first year and permit 
retention of foliage through the following 
season. This retention of foliage seems to 
give a well-established but disease-stunted 
seedling the stimulus needed to begin 
height growth (4, 5). 

Most of this growth takes place so early 
in the growing season that it antedates de- 
velopment of spring foliage. The greater 
part of height growth is presumably de- 
pendent on the amount of food accumulated 
during the preceding season. Marked 
stimulation of height growth resulting from 
retention of the needles through a second 
season should not be looked for until the 
spring of the third season following the 
first fire. For this reason it is thought that 
controlled winter burning at three-season 
intervals will best serve to hold the disease 
in check and start vigorous height growth 
in backward longleaf reproduction. 

It is understood that apart from the dis- 
ease, other factors my restrict the use of fire 
on a given area; namely, the nature of the 
stand, density of stocking, size of the area, 
and the fire hazard. Fire, as a sanitary 
measure, has no place in a sapling stand, 
as even a light fire destroys foliage that 
would function during the next growing 
season. Consideration for adequate stock- 
ing may sometimes restrict the use of fire. 
In the natural regeneration of cut-over 
longleaf land, proper restocking calls for 
approximately a thousand well-established 
seedlings per acre. Where areas are defi- 
nitely understocked, fire should not be con- 
sidered, unless an adequate supply of 
seed trees exists. The size of the area to be 
burned should also be considered. Infec- 
tion from unburned margins and from 
spots of incomplete combustion within 
burned areas plays a part in the recurrence 
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of the disease. The cost of supervision, 
always a necessary charge with controlled 
burning, should not exceed the value of 
the reproduction involved. Ten acres is 
thought to be the minimum area to use for 
effective disease control. 


The relationship between fire and the 
disease is only one phase of the fire prob- 
lem. Fires do least damage when seedlings 
are dormant, but confining the burning to 
the winter months does not insure that 
fire will not harm the stand. Regard 
for other factors of fire hazard, such as 
character and age of the ground cover, 
air temperature, soil and fuel moisture, 
wind velocity, and relative humidity is 
just as essential as restriction of fire to the 
dormant season. A more detailed discus- 
sion on the use of fire in southern pine for- 
ests has been prepared by the Southern 
Forest Experiment Station (9). While 
the conditions that make burning “con- 
trolled” are fairly well understood, the 
technique of controlled burning is still 
imperfectly practiced. No specific set of 
rules concerning fire can ever be formu- 
lated to apply without modification to the 
wide range of conditions where longleaf 
occurs. 


SUMMARY 


1. A widespread foliage disease known 
as the brown-spot needle blight occurs in 
varying severity on longleaf pine seedlings 
in the South. : 

2. It has been demonstrated experimen- 
tally that the disease can seriously retard 
the early growth rate of longleaf seedlings. 


3. Observations have shown that a single 
fire greatly reduces the disease for the first 
season and often to a lesser extent for the 
second. This reduction in disease permits 
foliage retention through the second sea- 
son, a condition necessary for optimum 
seedling development. 

4. Once longleaf seedlings are estab- 
lished and before they emerge from the 
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grass, controlled winter burning at three- 
season intervals, until a sufficient number 
of seedlings start height growth, can be 
considered a useful silvicultural measure 
where the disease is serious on areas of 
longleaf reproduction set aside for growing 
timber. 
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FOREST EDUCATION: THE ANXIOUS 4,000 


By EMANUEL FRITZ 


Associate Professor of Forestry, University of California 


The author argues that the dependence of forest production upon forest utilization is 
such a controlling factor in the future of forestry that the forest schools should train 
some of their students for the private forest industries as deliberately and adequately as 


they now train them for the public employ. 


the factors that might increase or curtail 
that there will be more forest graduates 
offering another reason for 


N THE next 10 years American forest 
| schools will graduate about 4,000 pro- 

fessional foresters. Under the present 
system of forest education, all but a few 
of the 4,000 will be trained and fitted pri- 
marily for the public services. An inade- 
quately small proportion will be fitted for 
employment by the forest industries. The 
present condition might evidence an expec- 
tation that federal and state forestry will be 
vastly enlarged and a belief that the 
schools should continue to prepare their 
students principally for public’ jobs. It 
certainly gives proof of a lack of appre- 
ciation of the possibilities of the forest in- 
dustries as a potential field for employ- 
ment, the desirability of training men spe- 
cifically for such industries, and particu- 
larly of the potentialities to forestry of hav- 
ing forest school graduates in private em- 
ploy. 

Some schools (12) aim obviously at 
training their students to pass the federal 
Junior Forester examination. They follow 
the Forest Service and this bureau has fre- 
quently shown an inclination to dictate the 


character of forest school training. 


This article is intended to direct atten- 
tion to the faulty structure we have set up 
and to the need of a changed attitude in 
our teaching objectives. It also attempts to 
answer the query “What will be done with 
the 4000 foresters who will graduate with- 
in the next 10 years?” raised in my earlier 
article (9) on forest education. 

I may be properly accused of unfairness 


He attempts to show, also, after discussing 


the employment of forest school graduates, 


than the public services will absorb, thus 
diversifying forest education. 


if I would not admit at the outset that 
there are several forest schools at which 
it is a tradition and a definite policy to 
prepare men for the lumber and related 
industries, notably Washington, and lately 
Michigan (1). One other Iarge school 
(11) has more recently announced its in- 
tention to break from the traditional single 
program. 

It is not safe to assume that the public 
agencies will always absorb the bulk of the 
annual crop of foresters. To be sure, we 
are just now experiencing a dearth of good 
men for the many forestry jobs created un- 
der the national relief and recovery pro- 
grams and therefore there would appear 
to be nothing to worry about. But these 
programs are principally emergency mea- 
sures and cannot be counted upon to con- 
tinue. Therefore unless something happens 
to create more positions in the public ser- 
vices or to qualify more of our forestry 
eraduates to handle other than public jobs, 
we will eventually experience a large sur- 
plus of professional foresters. It is not at 
all good for the future health of forestry 
that we continue to train our men pri- 
marily for public employ or to give them 
the impression that a public job is the 
acme of ambition. Nor is it wholesome 
for forestry that we seek more job-making 
laws, although a moderate expansion in 
some public forestry fields is highly de- 
sirable. Any activity that depends largely 
on public financial support has too pre- 
carious a future and requires too much, of 


563 


564 


its energy to fight for its own existence. 
If our present friendly administration is 
succeeded by one inclined to be unsympa- 
thetic toward continuing its programs, fed- 
eral forestry is due for a painful setback; 
or, if our present huge spending programs 
compel future drastic economy, retrogres- 
sion rather than growth can be expected. 
Activities depending too heavily upon pub- 
lic support are inclined also to develop 
stagnation. So far, our professional growth 
rings contain too much of the soft, weak 
“springwood,” and too little of the strong, 
tough, enduring “summerwood.” A growth 
into private industry as a supplement and 
complement to public enterprise would 
toughen the profession’s sinew. We need it 
to pull foresiry out of its present narrow- 
ness and to make it more broadly useful. 


The forestry profession has all too few 
men in the private forest industries—too 
few Swift Berry’s, Dick Colgan’s, Fred 
Madigan’s, E. T. Clark’s, C. L. Billings’s 
and others; and these few, honestly desir- 
ous of going the limit in forestry but 
checkmated by the obstacles, are often ridi- 
culed and embarrassed by the unreasoning 
and often selfish exhortations of their 
brethren in public employ, who, more in- 
tent on developing their bureaus, take little 
or no interest in getting action to remove 
those obstacles. Of course, we should not 
look upon the forest industries as a sponge 
to soak up our surplus graduates, rather 
they should be regarded as cognate and al- 
ternate employment fields. A portion of 
our students should be as definitely trained 
for them as for public employ. This diver- 
sification of outlets for our graduates 
should prove to be of incalculable benefit 
to forestry and I can see where the indus- 
tries themselves would gain materially. 
Forest education, so far, has been carrying 
most of its eggs in one basket. The forest 
industries, as much as anything else, need 
a more appropriately trained personnel. 
It is the forest school’s job to give them 
the recruits for that personnel just as it 
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is the engineering school’s duty to give the 
steel industry engineers. 


Let us look into some of the forces that 
affect forestry employment — first, those 
that operate to increase it: (1) The mo- 
mentum of the present widespread public 
interest, aroused by the President’s relief 
and recovery programs involving forestry, 
might increase future interest in and sup- 
port of federal and state forestry above 
the past normal; it is likely also to demand 
more forestry of the private owner. (2) 
The C.C.C. program, which has so thor- 
oughly proven its worth, is reasonably cer- 
tain to be continued perenially for plug- 
ging unemployment gaps, its size and scope 
depending upon the gravity of the situa- 
tion. This program might be expected to 
take up most if not all of the slack in the 
employment of jobless foresters. It will 
be a useful reservoir for good foresters for 
whom there are no immediate jobs and a 
proving ground for those of marginal tal- 
ent and capacity. (3) An important possi- 
bility is the reacquisition by the public of 
those privately-owned forest lands that can- 
not pay their way. This would require 
many more men as appraisers, timber-sale 
specialists, scalers, etc., to say nothing of 
additional forest supervisors and staffs if 
the reacquisition requires the setup of ad- — 
ditional national forest units. (4) The for- 
mation, in the East, of new national forests 
from old cutover forest land and aban- 
doned farms will require technical forestry 
personnel. This activity is likely to be 
considerably enlarged, due to the Presi- 
dent’s interest in land economics. (5) The 
forestry profession is entering the period 
of frequent retirements that will make way 
for promotions and for new men. (6) The 
operation of Article X of the Lumber Code 
might create a demand for the best of our 
technically-trained foresters in private em- 
ploy or as consultants and their assistants. 
This demand should be considerable if pre- 
cautions in training, to be mentioned near 
the close of this article, are observed. (7) 
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The Tennessee Valley rehabilitation and 
development project has already begun to 
draw foresters to its staff. As the project 
gets under way there should be work for 
at least 50 foresters, perhaps more, on a 
permanent status. (8) The National Park 
Service, the state park departments, the 
Biological Survey, the Soil Erosion Ser- 
vice, other federal bureaus, and many local 
forestry and wild-life agencies are creating 
a demand which, in total, might gradually 
mount to a large figure before saturation is 
reached. (9) Pest control work, particu- 
larly blister rust, might prove to be so suc- 
cessful as to warrant permanent large-scale 
control work requiring many foresters as 
crew chiefs, spotters, inspectors, and the 
like. 

The forces so far mentioned operate to 
absorb a large part of each year’s crop of 
newly graduated foresters. What are the 
forces that oppose them? The most im- 
portant are: (1) The possibility that the 
present orgy of public spending will be fol- 
lowed by a long period of drastic economy 
in which forestry, having had the lion’s 
share of aid during the depression, might 
have to take the beggar’s place in retrench- 
ment. (2) The possibility of a flood of 
foresters being turned loose as the recovery 
programs are tapered off or abruptly ter- 
minated. Those thus released will have a 
deserved advantage over the current grad- 
uates. With the released foresters will be 
also a large number of able non-foresters 
who, as C.C.C. or N.R.A. foremen, have 
learned to do certain types of forestry work 
and to like the work well enough to want 
to remain in it. Some would make mighty 
good rangers and will be competitors of 
the new graduates. (3) The regular or 
permanent employees of the public forestry 
agencies, having learned during the de- 
pression the security of a public job, are 
not so likely hereafter to quit it for what 
might appear to be a more lucrative one 
in private employ. (4) It is not at all cer- 
tain that C.C.C. work of the future will be 
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in the woods; pressure might be exerted to 
devote the energy to non-forest work not re- 
quiring forestry-trained supervision. (5) 
In the case of reacquisition of private for- 
est lands, in the case of the new park per- 
sonnel, and in other fields that might de- 
velop new jobs, it is not at all necessary 
that all the new berths be filled by forest- 
school-trained men. Much of the work can 
be done equally well and in some cases bet- 
ter, by forest-trained woodsmen, by engi- 
neers, zoologists, natural science special- 
ists, etc. Forestry cannot expect to land all 
the jobs for itself. (6) The private forest 
industries will be slow in taking up new 
forest school graduates as business im- 
proves, even though their old antagonism 
to college men is much weaker than it once 
was. They will naturally re-employ the 
experienced men laid off since 1929—and 
there is a large number of such. Further- 
more, these industries are not convinced 
that the present type of forest school train- 
ing is adapted to their needs. 

It is quite likely that the forest schools 
will experience a considerable increase in 
their enrollments. All the publicity that 
forestry has received the past 30 years is 
resulting in greater and greater interest 
in the high schools while the present tre- 
mendous national interest is bound to give 
a further boost to enrollments. Our 4,000 
might easily be much too conservative. 

All in all, then, conditions seem to point 
to a surplus of forestry students. But it is 
not the surplus that I am concerned about, 
rather it is that the surplus will result from 
our one-sided preparation of only training 
for public service. A small surplus result- 
ing from a_ better balanced educational 
scheme would not be serious. Having more 
than the required number, public and _pri- 
vate employers would have a better chance 
to choose the type of men they need. Fur- 
thermore, the possibility of a surplus will 
force upon the students a greater incentive 
to excel. Some few graduates, of course, 


(33 per cent for the period 1900-1929; 16 
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per cent for the forestry boom years 1926- 
1929), will naturally drift into entirely 
strange fields, such as insurance, real es- 
tate, general business, and others. 

Should the fondest dreams of the gov- 
ernment-ownership or regulation enthusi- 
asts be realized and future timber land 
management thus be taken out of private 
hands the necessity for training men for 
the forest industries is not changed one 
whit, because the government should then 
be more genuinely interested than ever in 
forest utilization to justify the greater pub- 
lic ownership. It would apply as emphati- 
cally also to the training of those men who 
want to remain in public employ as forest 
managers, for, to use the words of my col- 
league, Professor M. E. Krueger, “If the 
trend toward government regulation or 
even ownership continues, we come back 
very strongly to your main thesis, namely, 
that foresters should have more accurate 
knowledge of harvesting, manufacturing 
and selling the crop, otherwise their regu- 
lation is likely to be unjust or their man- 
agement wasteful.” 

According to Graves and Guise (10, Ta- 
ble 2, page 36) only 14 per cent’ of the 
graduates of 1900-1929 found employment 
in forest utilization—logging, manufactur- 
ing, distribution, seasoning, and preserva- 
tion, and 53 per cent of the total number 
graduated, went into forest administration, 
management, education, research, etc. 
Those who found their way into private 
industry did so largely because of their 
own inclinations, or because of family con- 
nections, or because they so directed their 
experience while in public employ that 
their services were demanded by private 
business. In all too few cases have these 
men gotten private jobs because employers 


‘The questionnaires returned from graduates 
show that 67 per cent remained in forestry. Of 
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felt their forest school training was an as- 
set. 


S. T. Dana (1), addressing the wood- 
using industries, felt that they “are com- 
ing to realize that technical knowledge is 
not only a desirable but an essential fac- 
tor in enabling them to hold their own in 
the keen competition of the modern indus- 
trial world.” He said further “The mar- 
keting and manufacture of forest products 
are as much the concern of the forester as is 
their production.’ Forest schools must, 
therefore, turn out wood technologists who 
can function as investigators, technicians, 
and executives in the wood-using industries 
in the same way that silviculturists func- 
tion in similar capacities in timber grow- 
ing.” Since Dean Dana was addressing 
wood-using industry representatives only, 
he, of course, had to emphasize wood tech- 
nology. Forestry is even more dependent 
on the success of the primary industries of 
logging and sawmilling, on the intelligent 
and successful marketing of lumber and 
on the removal of the obstacles to private 
forestry. Graves and Guise (10) have not 
developed adequately what it would mean 
to the future of forestry to have more forest 
school graduates in the forest industries 
and of installing curricula to train these 
men specifically for their jobs, although” 
they do show a fine understanding of the 
place of utilization in forestry. To quote 
from their page 4: “In managing timber 
resources, the task of forestry does not 
stop with the growing of trees and their 
replacement after cutting. It includes al- 
so the economical and efficient use of 
wood products. The manufacture, distri- 
bution, and use of wood products are in- 
timately related to the growing of the 
raw materials.’ This statement does not 


of forest schools of all classes from 1900 to 1929 
this 67 per cent, 21 per cent (or 14 per cent of the 


see were 7a to be in forest utilization and the remainder, 79 per cent, in forest administration, 
a ee e€ ee reiearchy etc. For the classes. 1926 to 1929 the questionnaires indicated that 
per. cent remained in forestry. Of this number 19.3 per cent (or 16.2 per cent of the total) were 


in, forest utilization. 
*The italics are mine. FE. F. 


FOREST EDUCATION 


mean that logging, lumber manufacture, 
and merchandising of forest products, 
taken by themselves, constitute forestry. 
These activities become an important fea- 
ture of the forestry enterprise only when 
they are correlated with and contribute 
to the conservation of the forests on which 
their permanence depends. Conversely, 
silviculture can be carried on successfully 
only when correlated with industrial and 
economic requirements.” And from page 
164: “The importance of forest utiliza- 
tion as a branch of forestry in education 
and in practice cannot be overemphasized. 
Aside from the general protective bene- 
fits of standing forests, the chief objective 
of forestry is to produce materials of 
practical utility. This objective should 
never be lost sight of by the forester. It 
governs the work of silviculture and pro- 
tection, it furnishes the justification for 
the whole forestry undertaking as ap- 
plied to timber production.” 

The forest industries admit that much 
of the course work given at forest schools 
is useful in private work but feel at the 
same time that emphasis is laid too nar- 
rowly and heavily upon pure forest pro- 
duction based upon European standards, 
that the graduates have no conception of 
the problems of a private owner of tim- 
berland and that some still have an ad- 
verse and superior attitude toward pri- 
vate owners and operators. The forest 
industries, on their part, however have 
never been cognizant of their own respon- 
sibility toward the schools and toward the 
training of their own employees. Very 
few lumbermen take an interest in the 
work of the forest schools and it is even 
more rare to find one who is willing to 
set up a simple, planned apprenticeship 
through which the new college graduate 
can be put. None know better than the 
teachers themselves that the college grad- 
uate is not worth much to an employer 
during his first years and that the prac- 


°The italics are mine. E. F. 
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tical aspect of his training must be gained 
outside the college walls. A little interest 
and understanding should pay handsome 
dividends to the employers in the form 
of able future executives. Even the U. S. 
Forest Service, in spite of the fact that 
most of our graduates are trained spe- 
fically for its employ, sees the need of 
supplementing the theory, principles and 
fundamental facts of the college course 
with a practical training in applying these 
to its own work. 

Rather than repeat here more of the 
arguments in support of training men for 
the forest industries the reader is referred 
to the articles listed at the end of this 
paper, particularly (2), (5), and (7). 
I will add only, in closing, that the for- 
estry profession has harmed only itself in 
its past hostility toward the lumber in- 
dustry, in its narrow conception of the 
field and function of forestry, and in 
its obstinacy in resisting the demands of 
its inarticulate undergraduates. We need 
a definite, deliberate, and intelligent cur- 
riculum in every important forest school, 
where one does not now exist, for the 
training of men for the forest indus- 
tries, particularly lumbering—not voca- 
tional training but a thorough grounding 
in the fundamentals of the industries. 
With it must go fair and intelligent pro- 
erams of winning the confidence of the 
industries and of getting them to accept 
our graduates and put them through 
apprenticeships comparable to those of 
other industries. However, we shall not 
get these programs until the old-school 
ignorance of the place of utilization in 
forestry and what still remains of our 
animosity toward lumbermen are re- 
moved, nor until we go to the lumber- 
men and find out what is needed. It is 
not enough to give the student who wants 
to enter the lumber business an idea of 
what wood looks like under a microscope 
or how a band saw works. He needs 
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more thorough training in such things as 
lumber Prailes and chet separate ale 
ties; a better knowledge of the market- 
ing of lumber and its problems; and an 
understanding of the financing and man- 
agement of a timber owning and lumber- 
manufacturing concern. Of course, he 
must have a keen appreciation of the re- 
lation of a productive forest to a perma- 
nent industry. He should be as well pre- 
pared at school for a future executive job 
in a lumber company as engineer, bank- 
er, and commerce students are trained 
for their respective fields. Certainly he 
should be as well prepared for private 
work as he is now for public work. Pub- 
lic forestry alone is only a part of the 
picture and probably, as far as future 
supplies of lumber go, the least impor- 
tant part when we consider who owns the 
really economically productive forest 
land. Public forestry is also the most ex- 
pensive forestry. 

At this writing, Article X of the Lumber 
Code shows great promise as a catalytic 
agent for bringing foresters and lumbermen 
together and as the impersonal Moses to 
lead forestry from the platform into the 
woods. Article X offers foresters not only 
great opportunities but it also places re- 
sponsibilities upon them that differ much 
from those to which the profession has be- 
come accustomed. Not the least of these 
is the improved training of foresters. As a 
prominent member of the Society of Ameri- 
can Foresters recently put it: “Men trained 
simply in the theory of forestry for the 
public good and who are imbued with the 
idea that it is a calling more akin to re- 
ligious missionary work will not be the 
kind of men that will be found useful.” 

To sum up, we need first of all to jet- 
tison our antipathies toward the private 
ownership and operation of timber; sec- 
ond, to acknowledge the obvious fact that 
fey cannot exist without forest. in- 
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dustries; third, to realize that it is our 
duty to offer training in forest utiliza- 
tion and marketing comparable in scope 
and calibre to that now offered in forest 
production. 
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THE EFFECT OF CULTIVATING YOUNG BLACK LOCUST 


By H. G. MEGINNIS 


Junior Forester, Southern Forest Experiment Station 


cust plantations be cultivated during 
the first and second growing seasons, 
but seldom is such treatment considered 
essential to satisfactory growth and survi- 
val. Gaskill’, as early as 1906, described 
the growing of black locust in Hungary 
and pointed out that bushes rather than 
trees were produced in that country by 
failure to cultivate the young plantations. 
The erosion control planting studies of the 
Southern Forest Experiment Station have 
shown repeatedly that black locust planted 
on unplowed, grassy areas adjacent to eul- 
lies suffer a greater mortality and show 
less rapid growth than those planted on 
less fertile but raw gully slopes. Splendid 
growth and survival are obtained if the 
former sites are plowed prior to planting. 
During late May, 1933, some cultivation 
tests were made on black locust (from 1-0 
stock) planted about six weeks previously 
on plowed, eroded land near Holly Springs, 
Marshall County, Mississippi. About 475 
trees were cultivated and the same number 
in adjacent rows left uncultivated as con- 
trols. The trees selected for the tests in- 
cluded several grades of stock planted on 
a variety of sites, the latter, however, be- 
ing uniform between cultivated and check 
rows. Cultivation consisted of either plow- 
ing two furrows with a small turning plow 
on each side of a row or hoeing to a dis- 
tance of about 18 inches around each tree. 


By the following July, the results of a 


|: is sometimes suggested that black lo- 


single cultivation were so strikingly ap- 
parent in the color of the foliage, size of 
the leaves, and stimulated growth that de- 
tailed measurements were made on culti- 
vated and check trees (Figure 1). Culti- 
vated and check rows were selected at ran- 
dom and the first five trees on each mea- 
sured. Lengths of the new terminal shoots 
were measured, leaves were counted, and 
the total leaf area determined’. The data 
are summarized in Table 1. 

As shown in the averages and grand to- 
tals, cultivated trees had more than twice 
as many leaflets as did the checks and what 
is more important a total leaf area more 
than four times greater. This increased 
capacity for photosynthesis was reflected 
in height growth, the cultivated trees hav- 
ing produced new terminal shoots which 
averaged 12.7 inches in length, as com- 
pared with the leaders produced by the 
controls, which averaged only 3.1 inches. 

The cultivated trees in each of the five 
groups greatly excelled the uncultivated 
check trees in both leaf production and 
new growth. Furthermore, an examination 
of the data for paired trees (from which 
the data in Table 1 were compiled) shows 
that 24 out of 25 cultivated trees had leaf 
areas from 2 to 35 times greater than 
on the check trees immediately adjacent. 
Only two cultivated trees had grown less 
in height than the paired checks. In the 
other 23 instances, terminal shoots from 
cultivated trees were 2 to 18 times greater 


1Growing Locust in Hungary, by Alfred Gaskill. For. Quar. 4;106-111. June, 1906. 


Total leaf area was taken as equivalent to the 


total number of leaflets x area of average leaflet. 


The latter was determined by substituting the length and width of the average leaflet for L and W in 


the formula for area of an elipse (.7854 L x W). 
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in length than those produced by the re- 
spective checks. 

At the same time there seemed to be an 
apparent relation between cultivation and 
the prevalence of leaf miner damage. This 
insect, principally the digitate miner (Pa- 
recopta robiniella), is far more of a pest 


than is commonly supposed and during the 
late summer droughts of 1932 and 1933, 


AF me ss « a 


Above: Vigorous young trees the growth of 
which was stimulated by breaking the sod and 
stirring the soil with a hoe. 


Below: Appearance of two plowed rows con- 
trasted with the untreated row immediately to the 
left of the measuring rod (scale in feet). 


Fig. 1.—Result of cultivating young black locust 
a single time. 
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it caused almost complete defoliation of 
many planted and native black locust in 
the vicinity. Its depredations are most no- 
ticeable on slow growing trees and during 
dry periods. 

The greater prevalence of miner-dam- 
aged leaves on uncultivated trees was very 
noticeable and is reflected in leaf counts 
made on the trees mentioned above. Al- 
though the 25 check trees had less than half 
as many leaves as those cultivated, they had 
2.6 times as many instances of insect in- 
festation. Only seven per cent of the leaves 
of the 25 cultivated trees were insect dam- 
aged, as compared with 38 per cent of the 
leaves of check trees. Although no final 
explanation can be given as to why dam- 
age from this insect should be most abun- 
dant on uncultivated trees, the above find- 
ings are in line with the fact that less than 
five per cent of the leaves of cultivated 
black locust seedlings growing vigorously 
in a nearby nursery were damaged by the 
miner, whereas practically all native and 
planted trees in the vicinity were heavily 
infested. 


Examinations made in October, 1933, at 
the end of the first growing season, re- 
vealed that cultivated trees were 17 per 
cent higher on the average than unculti- 
vated trees, although all were approxi- 
mately the same height when planted in 
the spring. Six cultivated trees (out of 
311) had died as compared with 17 of the 
checks (also 311 trees). Had the controls 
not been planted on plowed sites, the mor- 
tality would surely have been much great- 
er. Cultivation not only increased height 
growth, but greatly stimulated the pro- 
duction of vigorous lateral branches, which 
resulted in well-formed crowns quite in 
contrast with the slender whip-like leaders 
produced by the trees left uncultivated. 
Furthermore, the cultivated trees retained 
their foliage fully three weeks after all 
leaves had dropped from the check trees. 


Cost records kept in connection with the 
above tests indicate that roughly 35-man 
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hours of hand labor were required to cul- for field labor, or rental for mule and 
tivate an acre of plantation,® whereas an plow, the cost of hand cultivation was ap- 
equal area could be plowed in about 444- proximately $4.38 per acre, as compared 
man hours. At the prevailing local wage with only $1.13 for plowing. 


TABLE | 


COMPARATIVE LEAF PRODUCTION AND TERMINAL GROWTH OF CULTIVATED AND UNTREATED YOUNG BLACK 
Locust 55 DAYS AFTER A SINGLE CULTIVATION 


New growth: total 


Total number of Total area of length of the terminal 
leaflets leaflets shoots 
Group’ Cultivated Checks Cultivated Checks Cultivated Checks 
il 16,677 8,500 12,280 3,378 43.6 22.0 
B} 5,559 2,074 2,958 469 41.0 5.4 
3 3,400 1,292 2,750 287 128.2 22.5 
4 4,862 2,924 2,857 929 56.9 16.4 
5 6,528 3,145 3,657 743 47.7 10.2 
Grand total 37,026 17,935 24,502 5,806 317.4 76.5 
(25 trees) 
Average 1,481 eh 980 232 2a ahil 
(25 trees) 


‘Each group consists of the first 5 trees in a cultivated row and 5 trees in the adjacent check row. 
*Trees planted on unplowed sites 1932. Trees in other groups planted in 1933 on plowed sites. 


"Spacing 6 x 6 feet (1,210 trees per acre). 


INDUSTRIAL FORESTRY CARRIES ON 


By W. L. GOOCH 
Forester, The Chesapeake Corporation 


i icle discusses the forest management plans that a pulp and paper company in 
Pu envacsinis is working out for its forest land holdings of 38,000 acres. The timber 
types are loblolly and scrub pine. While the work has been in progress but one year, 
the writer shows that foundations are being laid for a well rounded forestry project with 

sustained production of pine pulpwood the object in view. 


forester these past few years of finan- 

cial bad weather has like that of our 
proverbial moral transgressor, been at 
times hard. But thanks to Mr. Roosevelt’s 
country wide C.C.C. programme the unem- 
ployment slack among the brethren has 
been largely taken up—more fortunate are 
we than many other professional groups. 
While the man holding an industrial for- 
estry assignment in the pre ’29 days, when 
the income curve of business reached its 
peak, may not have been looked upon by 
his employer as exactly a financial luxury 
yet to this same employer this man and 
the field he represents is now quite likely 
to be considered as belonging to the luxury 
class. And for the reason that because of 
the nature of his work the forester’s con- 
tribution to lower production costs is not 
generally direct or immediate. 


In the pulp and paper industry the ef- 
fects of the continued business depression 
have been severe, due in large part to over 
expansion in mill construction during the 
°20s. Glutted markets with resulting low 
prices have forced many of the high cost 
mills to suspend operations, leaving the 
manufacturing field to the more modern 
mills of large capacity and comparative 
low operating cost. 

Particularly in the forestry staffs of the 
larger land owning paper companies has 
retrenchment in personnel been felt most 
keenly. A number of such companies in 
Canada, in New England, New York State 
and further west have been forced to re- 
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duce their forestry organizations to a few 
key men or to abandon it for the time being 
entirely. This dislocation of forestry ac- 
tivity among pulp and paper concerns has 
been more marked in the northern states 
than in the south. 

One of the important southern paper 
companies that has recently come into the 
industrial forestry picture is The Chesa- 
peake Corporation of West Point, Va.— 
forty miles northeast of Richmond—manu- 
facturers of kraft pulp, board and paper. 
This company, possessing one of the most 
modern and efficient kraft paper and board 
manufacturing plants, has been operating 
throughout this depression period continu- 
ously and profitably. Consumption of pine 
pulpwood by the sulphate process in the 
making of kraft pulp has been stepped up 
considerably since 1929, when a 240 inch 
paper making machine was installed. To- 
day the battery of digesters necessary for 
pulp production for this single machine of 
250 ton daily capacity requires upwards of 
300 to 350 cords of pine wood, and stump- 
age equivalent of about 35 acres of pine 
forest each twenty-four hours. 


Since about 1922 the company has been 
acquiring in fee in the counties adjacent 
to West Point, tracts—small and large— 
of merchantable pine timber. At this time 
these forest land holding approximate 38,- — 
000 acres. These properties were selected 
on the basis of good quality pine timber, 
large cordage per acre and were purchased 
at a price that would bring the stumpage 
cost of the timber, after allowing for carry- 
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ing charges to a figure not to exceed $2.00 
per cord. A number of these tracts when 
cut over-run the original stumpage esti- 
mate on which the purchase price was 
based, thus bringing the stumpage cost to 
a figure less than $2.00. For a number of 
years the bulk of the company’s pulpwood 
requirements came from these company 
owned timber tracts. Of late years, how- 
ever, wood buying policy has turned to- 
ward purchases from farmers and other 
small land owners, with less dependence on 
company tracts. Today practically all 
pulpwood is delivered by truck either to 
the mill at West Point or to landings on 
nearby rivers and originates on lands not 
owned by the company. The purchase of 
pulpwood from country people these past 
several years has been a Godsend and at 
the same time company forest lands have 
had a resting period, desirable for assimila- 
tion and forest planning. 

The particular responsibility of this 
company’s forestry department embraces 
supervision of cutting methods in existing 
timber stands on company tracts, to pro- 
vide for a replacement forest of pine on 
areas cut-over, fire protection in coopera- 
tion with the state forestry department, 
and to encourage by precept and example 
improved forestry practice on all forest 
lands — farmer owned and otherwise — 
within the pulpwood operating sphere of 
the company. 

The initial effort of the forestry depart- 
ment has been a fact-finding survey of the 
company owned properties. Representing 
as they do a variety of land and timber 
conditions—cultivated land, old fields, 
marsh, forest land (cut-over, hardwoods, 
pine, etc.) an inventory is necessary for 
intelligent forest planning. For each tract 
examined there has been constructed a de- 
tailed land and timber type base map with 
stand table. Superimposed on this base 
map is a cover map showing all company 
activities since date of purchase, including 
areas cut-over by years, character of wood 
product cut—ties, saw logs as well as pine, 
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or other, pulpwood—seed trees and their 
location, pine reproduction figures etc. 
Accompanying each tract map is a report 
on the property covering the forest history, 
tax, fire, logging and improvement record 
by years, information on neighbors, recom- 
mendations on future management, etc. On 
maps photographs (114” x 214”) showing 
field conditions have been used to good 
advantage. Where pictures have been 
taken, direction stakes in field have been 
placed to facilitate comparison in future 
years. Some 7,000 acres of company lands 
have been examined to date—several more 
years will be required to complete the job. 


As a help in answering silvicultural and 
research problems peculiar to this locality 
a number of experimental plots have been 
laid out. One such problem, dictated by 
manufacturing requirements, is the elim- 
ination in future pine restocking of the 
scrub or spruce pine (P. virginia). In the 
chemical cooking of this wood for pulp 
the knots resist disintegration, making 
necessary a screening out of these knots and 
a recook of them—expensive treatment. 
Loblolly pine (P. taeda) on the other hand 
is uniform in its digestion. These two spe- 
cies occur associated together and _ their 
silvicultural control is not always easy. 
Scrub pine is quite the equal of loblolly 
pine as a natural seeder. Plots deal with 
other management problems such as mini- 
mum number and distribution of seed 
trees, perparation of ground under seed 
trees for effective reseeding, controlled 
burning of cut-over land to better stimulate 
restocking, broadcasting of pine seed and 
girdling of hardwoods. 


Progress has been made in fire protec- 
tion. During the past summer the com- 
pany purchased from the Aermotor Com- 
pany, Chicago, IIl., four 100 ft. steel inside 
stairway fire towers. These were erected 
by the men in a nearby C.C.C. camp and 
have recently been turned over to the state 
forestry department for operation and 
maintenance. These towers have been 
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located to tie in with state and federal 
owned towers, and the portion of Tide- 
water Virginia lying between the James 
and Rappahannock Rivers is now covered 
adequately by look out towers. That these 
company towers may be better served when 
fire emergencies are reported, the company 
contemplates the purchase of a specially 
designed forest fire truck with water tank, 
pump, tools, etc., the same to be housed 
at plant and manned by a selected crew of 
yard employees. In this connection men- 
tion should be made of the excellent work 
being carried on by the men of C.C.C. 
Camp No. 72 in fire lane construction. Un- 
der the direction of state fire wardens these 
men have cleaned many of the old road- 
ways traversing the forest lands in this 
section and have thus created effective fire 
barriers which if properly maintained in 
the year ahead will be most valuable in 
protecting from fire damage the young pine 
now coming in. 

This past fall some 1,400 bushels of 
loblolly pine cones have been collected and 
properly stored. Plans are now under way 
for putting in a million loblolly seedlings 
for planting on company lands that have 
been cut-over three years or longer and 
which, because of hardwood competition 
and lack of natural pine seedling, will re- 
quire planting to restore pine to the land. 
It is on this sort of “hospital” land that 
greater experimental use will be made of 
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pine seed broadcasting. While the experi- 
ence of other southern foresters in this field 
may differ, we have had fairly good suc- 
cess in broadcasting loblolly pine seed. 
Some form of ground preparation is es- 
sential—harrowing or disking—and also 
covering of the seed. Admittedly there is 
waste of seed, but if ground preparation 
can be kept to a nominal cost, not to ex- 
ceed 75c. per acre, and if the work done 
early in the spring so that seedlings may 
enter their first winter with a maximum of 
height growth, both the costs and results of 
this method will stand favorable compari- 
son with planting. 


To take advantage of the time before our 
own nursery stock becomes available, we 
plan to purchase from the state forest 
nursery the coming spring 150,000 loblolly 
pine seedlings—more if obtainable. Many 
of these trees will be planted on “sassa- 
fras” fields. Whether from a toxic effect 
on the soil or not, it is true that sassafras 
bushes in open fields have a forbidding or 
uninviting influence on the natural re- 
seeding ability of pine in these fields. 
Planted pine will thrive. 


The foregoing comment touches the high 
points of the first year’s work on The Ches- 
apeake Corporation properties. To forest- 
ers and landowners elsewhere interested in 
like problems we extend a codperative 


hand. 


CHUTE LOGGING IN NEW YORK 


By NELSON C. BROWN 
N. Y. State College of Forestry 


HUTES have recently been revived 
( as an economical method of trans- 
porting logs down steep slopes 
under several different conditions in New 
York, notably with some of the smaller 
forms of forest products. With the log- 
ging of less accessible timber in rugged 
topography, it is believed that chutes may 
be efficiently employed more frequently. 
Although chutes are used principally as 
a secondary method of log transportation 
in some sections of the country, they have 
been recently adopted for major use under 
special conditions in New York. Idaho 
has been for many years the center of 
chute operation in this country. Although 
they have been used to a limited extent 
for many years in the mountainous sec- 
tions of the East, Northeast, and Southern 
Appalachians, they have been revived for 
certain specialized conditions in New 
York and none are of the type used in 
Idaho. Chutes are especially applicable 
to steep slopes and generally for short 
distances where road construction and 
operation by motor truck or sled trans- 
portation would be impractical. Chutes 
as used in New York are especially 
adapted for use in transporting small or 
medium size forest products, such as saw- 
logs averaging 10 to 20 logs per m.b-f., 
pulpwood in long or short lengths, fuel- 
wood, cross-ties, chemical wood, poles 
and posts. 
There are four distince types of chutes 
used in New York, each one applicable 
to certain specialized conditions of topog- 


raphy and forest product, as follows: 

(1) The Tryon portable chute used for 
transporting fuelwood in the Hudson High- 
lands, constructed in 1014-foot metal sec- 
tions.? 

(2) The Sykes portable plank chute 
used in transporting hardwood sawlogs. 

(3) Earthen chutes used in transport- 
ing hardwood sawlogs in the woodlots of 
the Northern hardwoods, in the steep to- 
pography of the Central New York re- 
gion. 

(4) Pulpwood pole chutes operated in 
spruce stands on the steeper slopes of the 
Adirondacks. 

Thus two of these chutes are of the 
portable variety, one of wood and one of 
metal. Two are devoted almost exclusive- 
ly to hardwood sawlogs; two are devoted 
exclusively to small products, i.e., the 
Tryon chute for fuelwood and the pulp- 
wood chute for 4-foot bolts. These chutes 
are of the gravity type; the only trail 
chute being used is the Sykes chute. All 
forms of chutes may be operated both in 
the winter and summer except the earthen 
chutes. However, all operate much more 
efficiently and economically during, the 
winter when the frictional resistance is 
minimized during freezing temperatures. 

The three types not already described 
in the JouRNAL oF Forestry are as fol- 
lows: 

(1) The Sykes chute was developed in 
Pennsylvania and has been used in the 
Adirondacks for more than 25 years. This 
is a portable chute made of board planks 


14 Portable Cordwood Chute. By H. H. Tryon, Jour. of For., Dec. 1932. 
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in eight foot sections as illustrated in the 
accompanying diagram. The sections are 
generally laid directly along the ground 
on 3 x 4-inch cross-ties placed at the sec- 
tion joints. The chute is adapted to 
relatively level or gently sloping topog- 
raphy, as contrasted with the other three 
types used in New York. This chute is 
made in sections in the sawmill, gen- 
erally from small and defective logs pro- 
ducing low grade lumber of maple and 
birch. Logs are horse skidded to the 
chute from distances up to 500 ft.; the 
chute is operated generally for distances 
up to 34 mile and in extreme cases up to 
one and a half miles or more. Chute 
sections are laid in the fall before snow 
falls, and generally cost from $30 to $50 
per mile to lay; they are laid on favor- 
able grades of 1 to 4 per cent and oc- 
casionally on adverse grades. There are 
generally 15 to 50 logs in a string, aver- 
aging 10 to 20 logs per m.b.f., and 
making 1,000 to 2,000 b.f. or from three 
to five times the load transported with 
direct horse skidding. Logs are held to- 
gether in the string by chain dogs when 
the motive power is exerted on the front 
log, otherwise they are pushed from a J 
or L hook attached to the end log. Chutes 
are used during both summer and winter, 
but are much less expensive to operate 
during freezing temperatures. Oils and 
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** EARTHEN CHUTES TERMINATING IN PASTURE 
++ HORSE SKIDDING TRAILS TO CHUTES 
“+ ARROWS INDICATE DIRECTION OF SLOPE - 30% To 60 


Fig. 1.—Sketch illustrating use of earthen 

chutes in logging steep hardwood slopes in cen- 

tral New York. When frozen these chutes oper- 
ate most efficiently. Not drawn to scale. 
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grease are used in summer to facilitate 
the progress of the logs. Tractive power 
is furnished by a team, one horse walking 
on each side of the slide. The logs are 
delivered to a landing at the railroad. 
(2) Earthen chutes have been used for 
more than 30 years in logging the steeper 
slopes of the larger woodlots in Central 
New York. Recently this practice has 
been actively revived. The chute is con- 
structed by dragging two or three 16-foot 
logs of 14 to 18-inch top diameters on a 
practically straight line through the soft 
earth, preferably after a rain. This work 
is supplemented by men working with 
shovels and crowbars to remove rocks and 
other obstructions both before and after 
the dragging process. These logs make 
a semi-circular trough or channel through 
the lower places or declivities in the 
woods along which the logs are banked 
after skidding. Straight lines are neces- 
sary as they are always operated as 
gravity chutes, the channels are generally 
shallow and the speed of the logs is 
exceedlingly rapid. Stream beds in 


gulches are always avoided wecause they 
tend to be rocky. These chutes are gen- 
erally from 500 to 600 feet in length, 
but may be constructed for a minimum 
length of 200 feet. They have also been — 
used for lengths of 700 feet or more. 
About 50 to 70 m.b.f. or more, of hard- 


Fig. 2.—Cross section of Sykes portable chute. 

This shows the conventional method of holding 

the chute sections in place on a 3” x 4” cross 
tie at the joint. 
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wood logs are transported down the 
average chute. This quantity varies con- 
siderably, however, depending upon the 
stands of timber adjacent to the chute or 
above the intake at the top. Logs are 


_generally horse skidded from distances 
up to 600 feet. 


The chute is generally 
about 2 feet deep at the center and about 
3 feet wide at the top. Occasionally rock 
outcrops prevent the channel conforming 
to these During freezing 
temperatures in the late fall or winter, 
the earthen chutes become icy channels 
and conduct the logs down to the delivery 
point at very low expense. If logging 
continues during the summer, hardwood 
poles are laid in the earthen channels, 
four poles about 6 inches in diameter at 
the butt end and 30 feet long bolted or 
spiked to crossties to hold them in place. 
Butts are laid down hill and the construc- 
tion work starts at the bottom of the 
slope. There are generally four cross-ties 
to a 30-foot section. The degree of slope 
requiring successful use of these earthen 
chutes generally varies from 30° to 60° 
or more. 


dimensions. 


They are used chiefly in con- 
nection with logging maple sawlogs, but 
are also used for basswood, elm, ash, 
beech, black cherry, oak, and other spe- 
cies found in the Central New York re- 
gion. The frozen earth chute is operated 
only during cold temperatures and is 
much preferred to the form of pole chute 
as operated during the summer. These 
earthen chutes generally deliver the logs 
in an open pasture or field. Here they 
are collected by a team and skidded to 
elevated landings along highways. They 
are then rolled on skids directly onto 
trucks and hauled to the small sawmill. 


(3) Although pulpwood chutes have 
been used for many years in New York, 
they have recently been revived in the 
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Adirondacks. These chutes, locally known 
as sluices, are used exclusively for trans- 
porting 4-foot spruce and balsam fir bolts 
during both winter and summer, prefer- 
ably the former. 
straight spruce poles 18 feet long and 
generally 4 to 9 inches in diameter. They 
are constructed of 3, 4, 5, 6, 7 and 8 
poles and are generally of a U-shaped 
type. On the 3, 4 and 5 pole chutes, 
smaller poles (4, 5 and 6-inch top di- 
ameters) are used in the base of the 
channel and the larger ones (7, 8 and 
9-inch top diameters) on the sides, where- 
as on the 6, 7 and 8-pole chutes the larg- 
est poles are used in the base of the 
channel and the smaller ones on the side. 
On one area of one mile square, 15 sepa- 
rate chutes were used. The principal 
chute was 5,040 feet long or about one 
This was made of 280 18-foot sec- 


They are made of 


mile. 


Fig. 3.—Five types of logging chutes used in 
transporting pulpwood and two methods of mak- 


ing joints. The two lower chutes are used for 
short steep pitches where only a few hundred 
cords are to be transported. The upper three 
are of the more permanent type required for 
longer distances up to a mile where large quan- 
tities of pulpwood are transported. The upper 
right sketch illustrates a method of banking 
with an extra log on one side to prevent logs 
jumping out of chute on curves. Generally 
peeled pulpwood logs of spruce 18 feet long 
are used. The smaller sizes are 4” to 6” at the 
top and the larger logs 6” to 10” at the top. 
Legs and braces are of cedar and hardwoods. 
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tions, and eight poles were used. The 
chute rests on the ground wherever possi- 
ble. In order to maintain the chute on 
an even grade in crossing streams or de- 
pressions, trestles or leg supports varying 
from 1 to 10 feet or more in height are 
used. Five men constructed this 8-pole 
chute in 48 working days or a total of 
240 man days. .Eighteen hundred cords 
were transported down the chute or ap- 
proximately one year’s cut on a limited 
area. The drop in elevation was approxi- 
mately 1,400 feet in this length or an 
average grade of 28 per cent. In order 
to retard excessive speeds 23 traps or 
wolf breaks, as illustrated, were placed at 
or above the steepest pitches. There was 
one intake of water from a convenient 
brook used to ice the chute and facilitate 
the progress of the logs along the lower 
grades near the terminus. Large bolts 
slide with great velocity, whereas the 
smaller bolts often slow down or stop 
on the somewhat level places. The bolts 
are delivered at a pulpwood dump where 
they are loaded on sleds and hauled to a 
landing along a driving stream. When the 
bolts become piled too high on a log 
dump, a special 18-foot portable section 
is placed at the end of the chute and 
elevated in order to carry the bolts to 
greater distances and prevent piling up 
at one point. 

Several thousand yards of chutes were 
used on one operation in one year. The 
principal 8-pole chute costs about 26c per 
running foot to construct. Spruce wears 
out readily on chutes used continuously. 
Hardwoods are preferred, but it is diffi- 
cult to obtain straight, symmetrical, round 
logs of the appropriate sizes. Balsam fir 
is not used because it is too weak to with- 
stand the strains and stresses incident to 
the operation. One jobber’s chute about 
3,500 feet long was constructed in rec- 
tangular shape, with four small logs form- 
ing the base and two logs of larger size 
on each side. The wide, flat base per- 
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mitted too much side sway resulting in 
undue vibration and springing. As a 
consequence, many bolts were thrown out 
resulting in undue breakage to the chute 
itself, as well as loss of wood. A 3-pole 
chute was built on one steep slope for 
5e per running foot. Many short chutes 
are built on the steepest slopes, one being 
about 100 feet long and several being 
constructed for distances up to 700 feet 
in length. The 3 and 4-pole chutes are 
constructed at much less expense and are 
operated more cheaply than the 5, 6 and 
8-pole chutes. A 6-pole chute may be 
changed to an 8 or 9-pole chute on curves 
or wherever there is danger of “jumping.” 
The larger chutes are more durable and 
are used for transporting a larger quan- 
tity of logs for longer distances. The 3 
and 4-pole chutes are used only tempor- 
arily for small quantities of pulpwood 
and short distances. On the short length 
chutes, six- and eightpenny spikes are 
used to retard the velocity of the bolts. 
They protrude about one inch and im- 
pede the progress of the bolts on curves 
and steep pitches. These small and tem- 
porary chutes operate most economically 
on straight lines and on even slopes, but 
they can be used with slight curves, in 


which case they are banked rather than — 


increased in size by putting additional 
logs on the outside turns as is done with 
the larger chutes. On a steep grade 200 
feet long with an average slope of 45 per 
cent and a slight curve at the top, a 4- 
pole chute was built in three man days. 
This short slide was used to transport 
about 170 cords over a_ partial cliff 
where road construction would have been 
excessively expensive. Ideal conditions for 
pulpwood chutes are steep gulches or 
slopes with heavy stands of timber (15 to 
30 cords per acre) and where the cost of 
road construction, either for draying or 
double sledding, would be exceedingly 
expensive. It generally requires seven 
man days to put 100 cords of 4-foot pulp- 
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wood into the chute. 

Chutes offer a very economical method 
of log transportation. For short steep 
slopes, about 15 to 20 per cent, various 
forms of chutes can be economically con- 
structed and operated. Where timber 
must be hauled to the chute for con- 
siderable distances and then reloaded at 
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the terminus for further hauling, it may 
be more economical to build and operate 
haul roads. Comparison can be made be- 
tween the cost of construction and opera- 
tion of chutes, and the cost of hauling 
and road construction directly from the 
skidways to the landing or delivery point 
of the logs. 


REPORT OF THE COMMITTEE ON MARKETS 
NEW ENGLAND SECTION, SOCIETY OF AMERICAN FORESTERS 


HE statement is made in the 1931 
| report of the Committee on the 
Stabilization of the Lumber Indus- 
try that, since the New England lumber 
industry is and always will be one of 
small mill production, some form of 
clearing house for statistical data is an 
essential requirement to the orderly and 
profitable distribution of its products. 
At the outset the Committee on Markets 
wishes to make the point that it is not 
such an organization, essential though 
such may be and undoubtedly is. There 
have been some who have suggested that 
the most valuable form of endeavor for 
this Committee would be the compilation 
of periodic price lists for forest products 
in order to give a picture of markets. 
This the Committee has not done and for 
several reasons; the Committee on Mar- 
kets has neither the personnel, the facili- 
ties nor the means of carrying on and 
financing such a statistical service. The 
distribution cost of lists, alone, is some- 
thing to be reckoned with, especially when 
the size of the Section and the usual diffi- 
culty of collecting dues are considered. 
Several attempts were made in the past 
to prepare price lists; at private expense 
all members were circularized and asked 
to return market information. In three 
attempts not more than 20 replies, each, 
were received, and data on these were con- 
fined to a relatively few items per return 
—an obviously scant and inaccurate basis 
for a price list. 

Furthermore, since 1930, markets have 
been so shifting and chaotic with so little 
material moving that there have been no 
real prices to be listed. Sales have been 
out-and-out “horse-trades” with prices not 
reflecting cost but the seller’s urgency. 


The Committee on Markets has always 
tried to take a broad view of the situation 
and in the five annual reports since its 
establishment in 1928 has endeavored to 
detect and report trends. Less concern has 
been given the cost of pulpwood f.o.b. 
cars at a given point than to the general 
price of pulpwood all over the region as 
related to costs, consumption and stump- 
age value, for the Committee has held the 
rather strange theory that unless and 
until stumpage values rise landowners 
will invest little in improved forest prac- 
tice. So the Committee reports have at- 
tempted, in a broad way, to interpret the 
state of markets as it affects forestry. 


HISTORICAL 


Watching the New England lumber in- 
dustry for the past ten years has been 
like watching a leaking balloon slowly 
deflating. (In fairness we should note that 
this not altogether original figure would 
apply to many industries equally well.) 
To keep the balloon afloat stumpage was 
dropped out first; then profits. But the 
balloon kept on sinking. Finally, late in 
1930, wage levels were lowered. After 
this our balloon kept slightly aloft, but 
gave the occupants a bumpy and worried 
ride, with no hope of anything but the 
slow completion of the deflation. For 
instance, log run, round edge white pine 
which sold for $35 in 1920 dropped to 
$21 by 1927, to $17 by 1931, to $14 in 
1932 and sales were noted as low as $9 
in 1933. Spruce frames, a once consider- 
able business, vanished from sight, and 
pulpwood dropped from $15 in 1928 to 
$6.50 in 1933. No. 1 common yellow 
birch brought $75 in 1920 but had 
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dropped to $40 in 1933. This drop in 
values was due to the importation of 
cheap western lumber and foreign pulp, 
to the decrease use of wooden containers 
and to the general economic collapse. 
One year ago this Committee was of the 
opinion that those who could keep on in 
the industry would some day in the far 
future be rewarded for their persistence, 
particularly if in the meantime they 
changed the industry over from one of 
poorly sawn lumber from portable mills 
to better lumber, cut to grade for spe- 
cific use and intelligently marketed. No 
appreciable help for the sinking balloon 
was noted on the horizon. 


Tue CIvILIAN CONSERVATION CoRPS 


Late in the spring of 1933 deflation was 
unexpectedly and momentarily checked 
in many sections by the advent of the 
Civilian Conservation Corps. While of 
minor ultimate importance the placing of 
local orders for barracks lumber had a 
salubrious effect on many small mills all 
over New England, caused a slighi price 
rise, depleted dry stocks of softwood and 
gave new hope to many manufacturers. 
The original orders, covering about 30 
per cent of construction, were for native 
lumber. The specifications for the re- 
mainder required grade-marked lumber 
and, there being none such in native stock, 
southern and western species were used. 


CuRRENCY CHANGE 


Those species which were at a disad- 
vantage due to importations from coun- 
tries with a favorable exchange were, 
throughout the year, given whatever ad- 
vantage the gradual change in the price 
of the dollar in foreign markets afforded. 
This was particularly noticeable in spruce 
lumber imported from Canada. 
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Continued help unexpectedly appeared 
on the horizon in the form of General 
Johnson and his N.R.A. The Blue Eagle 
thrust a Lumber Code, a Pulp and Paper 
Industry Code and a Newsprint Code into 
the major leaks, threw a blanket code 
over the whole thing and the picture was 
changed. It may be that a general pick- 
up in business had started by late summer 
and, due to this and other factors already 
mentioned, the balloon was on the ascent. 
Anyhow, be that as it may, the codes did 
arrive, and as nearly as we can see are 
the most dominating things in the indus- 
try today. 


Markets Unper New DEAL 


Pine-—For 1932 and a good part of 
1933 the price of l-inch round edge pine 
averaged $15 delivered at consuming 
centers. The Code price of such lumber 
today is $17, or an increase of about 14 
per cent. Code prices on upper grades 
represent a somewhat greater increase 
than this, but at the bulk of pine manu- 
factured is of the lower grades the 14 
per cent is a fair figure for the rise of the 
species in general. 

However, cost of operating has in- 
creased under the Code. Good pine tim- 
ber, on a good lot, was operated last year 
and the year before for $6 from stump to 
sticks. Such a lot under the Code would 
cost about $7.50 today. An ordinary lot, 
with not such a good chance, which would 
have cost $7 last year costs $8.50 this 
year. This change represents an increase 
in cost of from 20 to 25 per cent. On 
this account there will be a tendency to 
concentrate operations on the better, 
smoother and more accessible lots. 

Throughout the pine region stumpage 
has been worth from $2 to $4 for the 
past two years. The latter price was ob- 
tained when the timber was good and 
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well located. To the casual observer it 
may appear that stumpage has now ad- 
vanced from $1 to $4, but as a general 
statement this is not true. Since the 
placing of the Code prices more lots have 
been bought near consuming centers; 
not many purchases have been made at 
a distance. The reason for this is obvi- 
ous. The Code price allows for a short 
haul. In the nearby areas operators can 
pay more for lots than the wreckage 
prices which prevailed a year ago. As 
the distance from market increases stump- 
age margin decreases very rapidly, so 
that pine in the back country is not worth 
more than last year. Little grading is be- 
ing done, probably for the simple reason 
that there is little quality lumber to grade. 
There is a shortage of dry pine of certain 
thicknesses in some sections, where a price 
of $20 for immediate delivery has been 
offered. There does not seem to be any 
great increase in volume of consumption, 
though production appears to be mount- 
ing to the extent that by fall it may be 
difficult to maintain the present Code 
prices. 

Spruce——In spruce the demand has 
been good and appears to be improving. 
Logs have been going for $13 delivered, 
with stumpage around $6. The Code 
prices on western lumber plus the more 
nearly equal state of the Canadian ex- 
change have helped this species, in the 
Sections where spruce is manufactured 
locally. In the cities western and Cana- 
dian lumber still dominate the market due 
to quality as well as price considerations. 
Local mill men are not grading according 
to the new rules, for they feel it would 
be detrimental to their interests to do so 
since the new rules raise the grade one 
degree for comparable prices. Stumpage 
has not risen due to increased cost of 
manufacture and to the fact that most 
spruce was contracted for before the Code 
went into effect. However, any stumpage 
increase should be noted next fall. 
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Hemlock.—Hemlock follows along with 
pine and spruce and locally is doing quite 
well. One inch square edge boards bring 
$25, with logs bringing $12 delivered. 

Aspen.—As was the case a year ago, 
there seems to be no demand for poplar, 
probably due to the fact that most mills 
have stocks on hand. One establishment 
in New Hampshire offered $5.50 to $6.50 
per cord delivered. 

Hardwood.—Hardwood prices have al- 
ways been more variable than softwood 
prices, for quality and use have always 
held up prices of certain items even dur- 
ing the worst periods, and the same is 
true today except that there is a greater 
demand than a year ago. The Code ef- 
fect has been hard to determine for there 
are so many grades and so many items in 
hardwood. Stumpage has not risen ap- 
preciably. Logs have advanced from 10 
per cent to 20 per cent, but operating 
costs have advanced from 20 per cent to 
40 per cent. White ash, snowshoe grade 
in the log, delivered brings $33 to $35 
for No. 1, and $20 to $23 for No. 2. 
Handle grade brings $18 delivered. Ve- 
neer logs of birch and maple bring $23 
for No. 1 and $14 for No. 2. Bobbin 
logs bring from $14 to $17. 

In the case of hardwood lumber there 
seems to be trouble. Minimum prices 
have been set, but the terms and condi- 
tions seem to be indefinite and are in- 
terpreted variously. For instance, no 
price is fixed in the Code for log run 
round edge hardwood, the chief output 
of many mills; likewise no price is fixed 
for white birch though some claim that 
white and yellow go together. The main 
difficulty, however, seems to be in the 
prices themselves. As set up all agree 
that they are detrimental to the small 
mill. There is a price differential for 
sub-grade stock of up to $4 per M. This 
means that mills producing graded lum- 
ber sell their product at stated minimum 
prices for each grade, and then can dis- 
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pose of their poor stock for $4 less than 
the price of the lowest grade. The prod- 
uct of the small mill is largely sub-stand- 
ard; it is produced, however, at a differ- 
ential of much more than $4—more near- 
ly twice that in fact. For instance, a small 
mill may produce yellow birch lumber 
which is just as usable as No. 1 common, 
ut which, due to width, appearance or 
manufacture, may not qualify for that 
rade. Pre-code this could be sold at 
rom $8 to $10 less than big mill birch, 
ut now it cannot. Hence, the small mill 
an cannot sell his lumber until the big 
ill man has sold his better lumber—un- 
ess he chisels. While we have no spe- 
ific instances at hand we have a wide- 
pread body of opinion which claims that 
ost all small mill lumber is sold in vio- 
lation of the Code. Code prices, however, 
are admittedly based on meager data and 
ndoubtedly revision will be made when 
ata are available, and should remedy 
this condition. There is another factor 
o be considered at present: the severe 
winter throughout the north country has 
brought the supplies down to such a low 
point that prices may take care of them- 
selves and if so those who are selling in 
iolation of the Code will have hurt only 
hemselves. 

Pulpwood.—The pulpwood situation is 
something different. Two codes, one for 
he newsprint industry and one for the 
est of the paper and pulp industry, have 
een formulated. There is no code, how- 
ever, for pulpwood. That the pulp and 
paper industry, if any, needed help is 
indicated by General Johnson in trans- 
mitting the Newsprint Code: 

“The newsprint industry is in a very 
serious condition. Consumption has fallen 
from 3,200,000 tons in 1929 to 2,800,000 
tons in 1932. The capacity of the mills 
in the United States is about 1,800,000 
tons. The price has fallen from $65 per 
ton delivered, in 1929, to $40 in 1933. 
“Tt is doubtful whether even the most 
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efficient mills can produce paper at this 
price in either Canada or the United 
States. In fact, five out of eight of the 
largest producers in the United States are 
in receiverships, as well as practically 
all the Canadian mills which are not 
supported by their affiliates. 

“As newsprint is imported duty free 
the United States and Canada branches 
of the industry are practically one from 
a competitive standpoint, and consequent- 
ly the manufacturers in the United States 
can obtain no reimbursement through in- 
creased prices for any additional costs 
which may be imposed upon them by the 
Code.” 

Production dropped to 946,000 tons in 
1933, but about 2,000,000 tons were im- 
ported, 65 per cent of this coming from 
Canada, and 35 per cent from Europe; all 
duty free and not produced under NRA 
wage schedules. Unless and until this 
situation is remedied there can be little 
hope for the industry. 

Throughout the spruce region there 
seems to be some demand for pulpwood 
and prices have stiffened, due to the in- 
creased labor cost of manufacture. For 
the past year prices have been from $6.50 
to $8 delivered. This year’s cut’ will be 
from $1 to $2 per cord higher. Rough 
wood is being cut at an advance of 50c 
to 75c a cord. A fair estimate of the 
1934 schedule for peeled delivered wood 
is as follows: Stumpage, $1.50; cut, peel 
and pile, $3.50; haul, $2.50; interest, 
surance and shrinkage, $.50; overhead 
and profit, $1.00. 

Referring again to the codes: the pulp 
and paper industry code applies only to 
the manufacturing end, as does the news- 
print code. In the latter, however, there 
is a clause under Article IX which de- 
clares that the industry wishes to con- 
serve forest resources and bring about 
their sustained production, and will join 
with the lumber and timber products in- 
dustries in planning practical measures to 
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carry out this purpose. Several years ago 
much concern was felt about importa- 
tions of Russian wood. This past year 
less than 50,000 cords were imported, 
none of which came to New England. 
In addition 7,500,000 feet of spruce lum- 


ber were brought in. 


GENERAL 


The general impression, and this is 
borne out by facts, is that, with the ex- 
ception of the pulp and paper industry, 
the New England lumber industry is in a 
more advantageous position than a year 
ago. Prices are higher and demand is 
good. Your Committee unanimously at- 
tributes this to the Code. Indeed, some 
may be attributed to anticipation of the 
Code. That is, in some cases, especially 
in local markets, there was a mark-up of 
prices due to knowledge that the Code 
was coming. There is a difference be- 
tween the large markets and the small 
ones. In the former volumes are better; 
in many of the latter there is a small 
change. Bank deposits being tied up has 
held back business but the Civil Works 
Administration has helped it along. So 
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the net result is no change. Going back 
to the woods we find that Code wages and 
hours are generally adhered to; the re- 
sult being an increase in cost of produc-: 
tion. Hence, increased price is not re~ 
flected in stumpage, except locally, and 
for the very well located lots. There is 
one ramification of relief work that is 
rather unusual. The CWA might be sai 
to be indirectly influencing stumpage 
prices for the better since many farmers 
who normally log have not done so this 
winter, but have worked in the CWA. 
The biggest problem so far is found i 
holding up minimum prices, which are 
causing hardship for the small mills, par- 
ticularly in hardwood mills. There are 
undoubtedly evasions of the Code thoug 
not much action is taken on them. The 
Committee looks for some revision of 
Code price protection in the near futures 
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A CORDWOOD STUDY’ 


By A. C. McINTYRE 


Pennsylvania State Forest School 


Factors influencing the solid cubic foot contents of a cord must be carefully considered 

in using this unit of measure. Only a few studies have been undertaken using the tree 

as a unit, instead of the average stick in the cord, to obtain cordwood converting factors. 

Data are here presented showing the variation in number of pieces, and cord volume as 
the average tree d. b. h. composing the cord varies. 


HERE probably is no unit of meas- 

| ure in use by foresters which is more 

variable than the cord (1) (5). The 

term itself has been legally defined differ- 
ently in different localities. 

In speaking of a cord, a standard cord 
having dimensions of 8'x4’x4’ and contain- 
ing 128 cubic feet is usually meant. There 

"are, however, several other cordwood units 
recognized, such as the long cord (160 
cubic feet) , chemical wood cord (144 cubic 
feet), cord foot (32 cubic feet) and the 
short cord which is extremely variable. 

A number of factors affect the solid cubic 
foot contents of any cord and their influ- 
ence varies with the length of the sticks. 
Size, crookedness, and roughness of stick 
have the greatest effect (2) (8). 

The cubic foot volume of a standard 
cord of perfect cylinders or frustrums of 
cones, having the same diameters, would 
not exceed 101 cubic feet and for a long 
cord (8'x4’x5’) 126 cubic feet if piled 
square. If piled hexagonally the values 
would be 116 cubic feet and 145 cubic feet 
respectively. These values are 78.5 per 
cent and 90.7 per cent of the total cubic 
foot volume found in rectangles of the 
cord’s dimensions. Theoretically, with 
‘mixed piling of cylinders of different sizes, 
it is possible to get as much as 120 cubic 
feet per standard cord. These values are 
the ultimate that could be expected but due 
to stick irregularity are never attained in 
the woods. 


1Contribution from the Dept. of Forestry, The Pa. State College. 


PREviIoUS INVESTIGATIONS 


Evaluation of factors affecting the solid 
cubic foot contents of stacked cords has 
been the purpose of a number of investiga- 
tion (3), (4), (6), (8). Converting factors 
have been developed, the use of which per- 
mits closer approximation of the volume 
of wood which is present in any cord unit. 
With the exception of the study made by 
Schnur (6) previous investigations have 
been based on the size and shape of the 
average stick found in selectively piled 
cords. In arriving at cordwood volume, 
from timber cruise data, the converting 
factor which most nearly approximates con- 
ditions found is divided into total cubic 
foot volume. Cordwood volume tables 
have likewise been computed in this way. 
Schnur’s study based on tree d.b.h. shows 
that, with certain hardwoods and under 
conditions which he investigated, only one 
converting factor need be applied. 

From the data reported in this paper it 
seems highly doubtful if a single convert- 
ing factor would be found applicable when 
the larger sticks are not split or when the 
largest trees being cut do not exceed ten 
inches d.b.h. 

Cordwood converting factors based on 
the tree and not the stick as a unit would 
have more general use in volume deter- 
minations such as growth or yield studies. 
It was with this in mind that the study here 
reported was undertaken. 


Publication authorized Feb- 


ruary 21, 1933, by the Dir., Agric. Exp. Sta., as Tech. Paper No. 583. 
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MetTHODS OF STUDY 


The data presented were obtained on 
three areas where Virginia pine (Pinus 
virginiana), pitch pine (P. rigida) and 
mountain pine (P. pungens) were being 
cut for pulpwood. About 85 per cent of 
the cut was Virginia pine. The unit of 
measure was the long cord (8x4x5) feet 
which is the prevailing unit for pulpwood 
throughout the region. Stand ages varied 
from 24 to 55 years. Utilization was to a 
four-inch top which, however, was not 
closely adhered to. Tree d.b.h. ranged 
from small trees from which only one bolt 
could be cut to a maximum of 16 inches. 
Total tree heights ranged from 20 to 65 
feet with merchantable heights from five 
feet (one bolt) to 55 feet. 

Each cord was piled on a rack which 
would hold exactly one cord. Sufficient 
wood was permitted to project above the 
four-foot end stakes so that all irregulari- 
ties in finishing off the pile would be com- 
pensated for. No selective piling was 
undertaken, each cord being composed of 
many trees of different sizes. 

Data for volume tables were also col- 
lected; U. S. F. S. Forms No. 558a were 
used for this purpose. Using calipers, diam- 
eter measurements at both ends and the 
middle of each bolt in every cord were 
made. In order to check the accuracy of 
these measurements, eight cords were meas- 
ured at the time the rack was being filled 
and again when the bolts were removed. 
Differences of less than one per cent oc- 
curred. Each butt bolt was carefully noted 
and measured so as to check the number 
of trees entering into the cord volume. A 
total of seventy-eight full cords were meas- 
ured in this way. A comparison was made 
between values obtained by using end diam- 
eters as against the middle diameters of 
each bolt. Slight variations occurred which 
could be accounted for by differences due 
to flare on the butt bolts. Such differences 
would not exceed 3 per cent even though a 
cord was composed of only butt bolts. 
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The average stick in each cord was com. 
puted and the average d.b.h. of the trees 
making up the cord determined. Data were 
then averaged by one inch diameter classes 
and plotted as shown in Figures 1, 2, 3, 4.1 
The consistency of the data is apparent.: 
This accuracy is believed to be due to th 
use of the rack and the securing of con-i 
sistent data uninfluenced by slight varia-i 
tions in cord size which would occur if the 
cords were piled on the ground or onl 
single end stakes were used. 


S1zE oF BoLts AND Corp VOLUME 


The number of bolts required to mak 
one cord varies with their size. This rela. 
tionship is shown in Figure 1 and Table 1. 
As the average size of the bolts increases, 
the number of bolts necessary to make 
full cord decreases. These data collecte 
on pine check very closely with those ob-+ 
tained by Churchill (2) on spruce. 

An increase in the number of bolts per 
cord reduces the solid cubic foot contents. 
as is shown by Figure 2 and Table 1! 
Rough or knotty bolts resulting from poop: 
manufacturing and heavy-limbed trees may 
affect the total number of bolts and cubic 
volume by as much as 4 per cent (8). 


S1zE OF TREE AND Corp VoLUME 


The number of pulpwood bolts that c 
be cut from a tree and their average diam- 
eter is dependent on tree d.b.h., merchant 
able length and form. From the data ob: 
tained in this study it seems apparent tha 
tree form when considered in terms of ac: 
tual cutting, has little if any effect. 


different operations covering many site 
and age conditions. The form quotient o: 
all of these trees was computed. It wa 
found that over one third of them had fo 
quotients between .60 and .69 and tha 
two thirds of the trees had form quotient 
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Fig. 1.—Influence of size of average bolt on num- 
ber of picces per cord. 


Fig. 3.—Effect of average tree size, d.b.h., on 
number of bolts per cord. 
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Fig. 2.—Effect of number of bolts per cord on Fig. 4.—Relationship cord-cubic foot volume to 
solid cubic foot contents. average tree size, d.b.h. 
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between .56 and .75. This was true re- 
gardless of the area on which data were 
obtained and it is thus apparent that ex- 
treme variations in form will not be found. 


TABLE 1 


INFLUENCE OF NUMBER OF BOLTS PER CORD ON 
CUBIC FOOT VOLUME AND DIAMETER OF 
AVERAGE BOLT™ 


pee ee ee 
Number of 


bolts Cubic feet Middle diameter 
per cord per cord of average bolt 
40 115.3 98 
50 114.1 9.1 
60 113.0 8.3 
70 111.9 Tee 
80 110.8 ez, 
90 109.7 6.7 
100 108.6 6.3 
110 107.6 6.0 
120 106.7 Sa 
130 106.0 5.5 
140 105.5 5.3 
150 105.2 sell 
160 104.9 4.9 
170 104.7 4.7 
180 104.4 4.6 
190 104.2 4.4 
200 104.0 4.2 


*Basis 78 cords—9,426 bolts. Average deviation 
of individual cord values from curve, plus or 
minus 2.307 per cent; aggregate deviation 0.004 


per cent high. 

Merchantable length is, of course, influ- 
enced by tree form. On the operations 
where this study was made, strict adherence 
to the four-inch cutting limit was not in- 
sisted upon. There is a decided tendency 
on the part of cutters to take every foot 
that can be easily worked up and sold, and 
this practice tends to increase the number 
of bolts per tree. The diameter of the 
large end of the last bolt is more often 
used as a guide. 

In Figure 3 and Table 2, the influence 
of the average size (d.b.h.) of trees being 
cut on the number of bolts required to 
make a cord is shown. The number of bolts 
per cord decreases steadily as the average 
d.b.h. of the trees (stand) being cut in- 
creases. 

In Figure 4 and Table 2, the effect of 


tree d.b.h. on volume of wood per cord is 


shown. The number of cubic feet per cord | 
increases as tree size increases. 

Data obtained on southern pines (7) 
shows this same trend, but values are con- : 
siderably higher than those secured in this 5 
study. This is probably due to better: 
manufacturing. The three pines worked] 
with in this study are characteristically’ 
limby, and smooth cylindrical bolts are> 
difficult to obtain. 


CHECK ON APPLICABILITY 


A check was made on the applicability 
and conformity of the data presented in: 
Figures 1, 2, 3, and 4. A sample of 313} 
trees was taken and diameter class averages 
obtained as shown in Table 3. The aver-- 
age middle diameter of the merchantable? 
bole was read from the U. S. Forest Serv- - 
ice 558a forms. 


TABLE 2 


INFLUENCE OF AVERAGE TREE SIZE (D.B.H.) ON NUM- - 
BER OF BOLTS PER CORD AND CUBIC FOOT VOLUME 


Average tree Cubic foot Number of 
d.b.h. volume bolts 
inches per cord per cord 

4 104.7 155 
5 105.1 141 
6 105.9 126 
7 108.1 111 
8 112.4 94 
9 117.6 75 


The number of bolts or cubic feet per 
cord that would be estimated in terms of 
average tree d.b.h. were compared with 
those obtained by basing the estimate on 
the average diameter of the merchantable 
bole which would approximate the average > 
bolt that would be cut. Differences between 
the two methods of estimating are given in| 
the right hand columns in terms of per cent. 

It is apparent that the accuracy of esti-- 
mate by use of average tree diameter can | 
be obtained comparable to that of any’ 
other method. Two field checks, based oni 
actual cruise and cutting and piling of the? 
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TABLE 3 


CONFORMITY OF VALUES OBTAINED BY ESTIMATING 


CORD VOLUME ON BASIS OF AVERAGE TREE D.B.H. WITH 


THOSE OBTAINED FROM VALUE FOR AVERAGE STICK IN CORD 


Estimated contents Average Per cent difference 

Sample Average Number Cubic diameter Estimated contents in terms of aver. 
number  d.b.h. inches bolts feet merchantable Number Cubic tree diameter 
of trees Ob Ib (Fig. 3) (Fig. 4) bole inches* bolts feet Bolts Cu. ft. 

118 5.99 5.44 134.3 105.8 5.03 152.0 105.1 Se2 0.7 

111 7.04 6.40 120.5 106.4 5.64 122.4 106.5 1.6 0.1 

49 8.42 7.65 100.0 110.6 6.33 100.0 108.6 0.0 1.8 

35 9.28 8.41 86.1 114.4 7.04 82.5 110.5 4.2 3.4 
Total Averages 

311 follul 6.46 119.6 106.5 5.67 121.7 106.6 ea 0.1 


1Merchantable portion of bole to a four inch 


trees, were made. On one plot the esti- 
mated cut was 3.4 per cent low. Data on 
the other plot are given in Table 4. 


TABLE 4 


COMPARISON OF ESTIMATE OF CORDWOOD CUT FROM 
ONE ACRE AND THAT ACTUALLY CUT 


Number of merchantable trees per acre... 401 
Average stand d.b.h.—o.b.._______-- 6.70 
Average stand d.b.h.—i.b. 6.09 
Estimated number of bolts per tree 3.08 
Actual number of bolts cut per tree —__-- 3.61 
Estimated, from Fig. 3, number of bolts 

i? Gt) 2 eee 125.0 
Actual number of bolts per cord_____ 136.0 
erecent difference’ 2 = a= +8.1 
Estimated, from Fig. 4, number of cubic 

FCCHEDECECOL ee ee eee 105.96 
Actual cubic feet per cord...-____-- 106.85 
Per cent difference -.-—--—----——-------— +0.83 
Estimated number of bolts to be cut (401 

se SAD. ea Sa 1,235.00 
Actual number of bolts cut 1,449.00 
Per cent difference —-—-----------_--— +14.76 
Estimated number of cubic feet to be cut 

105.96 
| 23 5 ent eee Bee eers see te 1,046.00 
125 

Actual number of cubic feet cut—__-- 1,144.00 
Per cent difference —-_.-------------—-----—-- +8.56 
Estimated number of cords per acre 9.88 
Number of cords actually cut_.._------ 10.66 
Per cent difference —.-_--------—----—--—-—- Seo 


The tendency on the part of the operators 
to take as much as possible of the tree be- 
low the diameter limit tends to increase 
actual volume over that which is estimated. 

The data in Table 4 illustrate this tendency. 


top inside bark and allowing for a 4% foot stump. 


The estimate of 3.08 bolts per tree was 
made from data obtained on other areas 
where comparable stands were being cut. 
All other estimates are based on values 
read from Figures 3 and 4. It is believed 
that if the cutting limit of 4 inches had 
been more closely adhered to, the estimated 
and actual cut would not have differed by 
more than 5 per cent. 
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CONTROL OF THE WHITE PINE BLISTER RUST 


SUB-COMMITTEE REPORT TO NEW ENGLAND SECTION, 
SOCIETY OF AMERICAN FORESTERS 


HE paramount fact in regard to 
| white pine blister rust caused by 
Cronartium ribicola is that without 
control, eastern white pine (Pinus stro- 
bus) cannot be perpetuated in New Eng- 
land except over limited areas where the 
number of Ribes (currant and gooseberry) 
bushes is small. Even on such areas it is 
likely that white pine will be eliminated 
ultimately, or so badly malformed and 
reduced in amount as to be practically 
worthless, but the damage will be slow 
enough to give a false sense of security. 
Blister rust is a disease caused by a viru- 
lent, introduced parasite and it is axiom- 
atic that direct control is the only satis- 
factory solution against a disease of this 
type. Over the years that blister rust 
has been epidemic in the East, there is no 
indication that white pine has developed 
the slightest resistance to it. The disease 
attacks and kills thrifty trees more readily 
than it does slow-growing, suppressed 
ones. 

Blister rust is not spectacular. On 
unprotected areas, the disease increases 
slowly at first and then rapidly. Seed- 
lings and small saplings are infected and 
killed quickly, while poles and larger 
trees are killed slowly. Consequently a 
white pine stand where blister rust is 
epidemic may appear little affected for 
many years, judging only by the larger 
trees, but there will be an almost complete 
absence of seedlings and small saplings. 
The successive crops of seedlings succumb 
after a few years and nothing is left to 
perpetuate the stand when the mature 
trees are cut or finally killed. 

Of 27,273,000 acres of commercial for- 
est area in New England, careful esti- 
mates indicate that 2,042,000 acres are 


occupied by pure stands with from 80 to 
100 per cent white pine, 2,318,000 acres 
by mixed stands with 21 to 79 per cent 
white pine, and 1,608,000 acres by stands 
with some representation of white pine. 
Over the forests of New England where 
white pine forms a significant proportion 
of the stand (21 per cent or more), it is 
a highly desirable, and probably an essen- 
tial species. At present most of the white 
pine lumber on the market is low in 
quality because it comes from relatively 
young stands of second growth which 
have been allowed to develop without cul- 
tural operations such as thinning and 
pruning, which have not been allowed to 
mature to desirable quality because of 
high taxes, and some of which have been 
damaged by white pine weevil. Further- 
more, most of it is poorly manufactured. 
Grade for grade white pine commands a 
higher price than any other New England 
softwood. 

The future trend of forest practice 
should be towards less white pine in pure 
stands and more in mixtures, combined 
with weeding, pruning, and thinning of 
these stands throughout their life. Thin- 
ning, if carried on at the same time as the 
first Ribes eradication in an_ infected 
stand, must be done lightly because in- 
fected trees not apparent at the time of 
thinning may die later in sufficient num- 
bers to result in understocking. If feas- 
ible, it is advisable to delay thinning 
until several years after the first Ribes 
eradication. In addition white pine must : 
be grown to a greater age to secure qual- | 
ity. In general, planting pure white pine | 
on open fields should be discouraged, but : 
pure planting on areas coming up to) 
aspen, gray birch, cherry, inferior oak: 
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and other species which will act as nurse 
trees for the pine is justifiable. Pure pine 
under this last condition will form a 
satisfactory stand with damage by the 
white pine weevil adequately reduced, 
provided the nurse trees are not completely 
removed before the first sixteen foot log 
at least has been formed. In sections 
where there are no continuous stands of 
white pine covering extensive areas and 
weevil damage is light, pure plantations 
even on old fields are feasible. However, 
better quality pine will not come from 
pure stands, unless pruning is practised. 

Eastern white pine is a wood adapted 
to special uses. At present the market for 
it is poor, but so is the market for all 
other species in the region and in fact 
for the country as a whole. Economic 
depression in this country has always 
been followed by recovery, and judging 
the future by the past, growing white pine 
will be economically justified. However, 
the quality of white pine must be raised, 
so that it will not have to compete di- 
rectly with the lower grades of lumber 
from other regions. Furthermore, the low 
quality eastern white pine from second 
growth in New England is competing at 
present with high quality western white 
pine from virgin growth in the Inland 
Empire. Most eastern white pine lumber 
now on the market would be unsalable in 
the West. Once the virgin stands of west- 
em white pine are liquidated, eastern 
white pine will be able to compete more 
closely on a quality basis. In addition, 
charges for fire protection, blister rust 
control and transportation to market will 
be much higher for western white than for 
eastern white pine. Probably large areas 
in Idaho will be eliminated by blister 
rust from the future production of western 
white pine so that the supply of timber 
from second growth of this species will 
be reduced. These factors favor the fu- 
ture competitive position of eastern white 
pine. 
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If white pine ceases to be a factor in 
New England forests, there is no satis- 
factory replacement for it in sight. Red 
pine, which grows more rapidly than 
white pine over short rotations on poor 
soils, must be initially established through- 
out most of the region by planting. Fur- 
thermore it reproduces poorly here. It is 
unlikely that enough red pine will be 
planted to maintain a paying crop on the 
extensive acreage of abandoned farms, and 
cutover and burned over areas where 
white pine establishes itself so aggres- 
sively. Red pine will also have to bear 
carrying charges for insect control, the 
European shoot moth for example, and 
probably for disease control, as indicated 
by the appearance of a disease known as 
“resinosis’ in New York and a new can- 
ker disease in southern Connecticut. If 
the control of gypsy moth and other in- 
sect or fungous enemies of hardwood stands 
that may occur in the future should even- 
tually fail, conifers will increase in the 
hardwood forests of New England, and 
then white pine, if protected from blister 
rust, would be the most important species. 

The replacement of eastern white pine 
by an exotic is a long time undertaking 
and at best could only be done over 
limited areas. It would require fifty 
years or more to establish the suitability 
of an introduced species. The Macedonian 
white pine (Pinus peuce) which is being 
experimented with in this country because 
it seemed to have marked resistance to 
blister rust, has recently suffered severely 
in the seedling stage from the rust in 
Germany. 

Aside from its commercial value when 
of good quality, white pine has a real 
but intangible aesthetic value. Over the 
entire country coniferous forests have a 
much greater appeal to recreationists than 
hardwood forests. The coniferous forests 
are all-year forests, while hardwood 
stands during their leafless period are not 
attractive. Much of the beauty of exten- 
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sive areas in New England is generally 
recognized by the public as largely at- 
tributable to white pine. Its value is 
strongly emphasized by many estate and 
resort owners. 

An effective method of control has been 
developed and extensively applied in New 
England under the leadership of the fed- 
eral government cooperating with the 
states. This consists of the eradication 
of Ribes from within and around white 
pine stands for a distance of 900 feet. 
The eradication of the European black 
currant and its elimination from the nur- 
sery trade has proven invaluable. The 
establishment and maintenance of Ribes- 
free zones around nurseries to assure the 
production of white pine planting stock 
free from blister rust has been extremely 
helpful to both the nurserymen and the 
purchasing public. The initial eradication 
of Ribes by the end of the year 1933 had 
protected the major portion of pine acre- 
age in New England worth protecting as 
shown by the figures in Table 1: 


TABLE 1 
Percentage 
of pine 
Percentage of area worth 
pine area __ protecting 
worth pro- on which 
tecting on control has 


which initial been main- 


control has tained by 

been estab- reworking 

State lished for Ribes 
Maine 68.2 1659 
New Hampshire 86.3 12.1 
Vermont 67.6 Ve} 
Massachusetts 99.4 23.7 
Rhode Island 100.0 8.1 
Connecticut 96.9 30.6 
Total—New England 81.2 10.2 


With the large acreage already pro- 
tected, the future of white pine in New 
England is assured as far as blister rust 
is concerned, provided maintenance work 
consisting of necessary re-eradication is 
continued. Without Ribes eradication. 
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white pine will suffer the same fate as 
chestnut, although the elimination of 
white pine will be slower. To abandon 
blister rust control now would be to lose 
a battle that has been won and sacrifice 
the substantial public and private invest- 
ments that have been made in the control 
of this disease. The annual carrying 
charge for protecting white pine from 
blister rust in blocks of 50 acres and up- 
wards will vary from 4 to 15 cents per 
acre per year over the period of the 
rotation. For smaller areas the cost will 
be higher. While this is an additional 
charge against white pine, it is likely 
that no other species can be intensively 
managed in New England without carry- 
ing charges for protection against insects 
and diseases, in addition to fire. 

Blister rust cannot be controlled by 
silvicultural methods, although control 
can be aided by proper forest practices. 
Whenever possible, planting sites where 
Ribes are few or absent should be selected. 
Operations in immature stands increasing 
the quantity and particularly the quality 
of timber, lessen the proportionate cost 
of control. The maintenance of an un- 
broken forest canopy in white pine stands 
will keep Ribes within the stand shaded 
out and reduce damage, but these shrubs 
will flourish in openings within a stand 
and in surrounding open areas. 

The results so far secured in protecting 
white pine are directly attributable to the 
leadership of the Division of Blister Rust 
Control of the U. S. Department of Agri 
culture in codperation with the state au- 
thorities. If this leadership had not been 
made available, most of the white pine 
in New England would have been aban- 
doned to blister rust. For future success — 
it is necessary that this leadership be con- 
tinued, so that the owner desiring to pro- 
tect his timber can have the expert ad- 
vice and supervision needed to make 
Ribes eradication effective. The funds 
for this Division have been eliminated 
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from the regular appropriation for the 
Department of Agriculture for the fiscal 
year beginning July 1, 1934. After that 
the work will be carried on with emer- 
gency funds which may be summarily cut 
off at any time, and probably will be 
within a year or less. This will eliminate 
the trained and experienced supervisory 
personnel which is essential to the suc- 
cess of blister rust control, and on much 
of the area already protected the disease 
will reassert itself. This policy cannot be 
too strongly condemned, and the New 
England Section should urge the restora- 
tion of blister rust control te its regular 
status by the Congress. 

To sum up then, eastern white pine is a 
highly desirable species silviculturally over 
a large forest area in New England. Eco- 
nomically its position can be improved by 
growing it for quality rather than quantity. 
This will necessitate thinning, pruning and 
other cultural practices, as well as allow- 
ing timber to mature to a greater age. It 


should be grown in mixed stands as much . 


as possible, particularly in mixture with 
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hardwoods, although it will also continue 
to be grown in pure stands to some extent. 
The species cannot be perpetuated without 
control of blister rust, but this parasite 
can be controlled effectively and at a cost 
which can be borne by good stands. Blister 
rust control should be applied to planting 
sites, to cutover areas having enough seed 
trees to assure a good representation of 
white pine in the next crop, and to pure 
and mixed stands having a sufficient stock- 
ing of pine to justify the cost of protection. 
The minimum amount of white pine in 
mixture which will warrant protection 
must depend on the individual tract and 
the owner’s desires. On the best soils even 
20 per cent or less of pine may justify 
control. In stands whose purpose is simply 
that of cover no expenditures for control 
are warranted. 

J. S. Boyce, Chairman, 

GEORGE CARLISLE, 

Joun Foster, 

R. C. Haw .ey, 

J. E. Rivey, Jr. 

C. R. TILLotson. 


HINNING LODGEPOLE PINE STANDS IN THE CENTRAL 
i ROCKY MOUNTAIN REGION 


By P. V. WOODHEAD 


U. S. Forest Service, Steamboat Springs, Colo. 


HE President’s Emergency Conserva- 
tion work in 1933 afforded the first 
opportunity for stand improvement 
work, on a comprehensive scale, in imma- 
ture lodgepole pine in the national forests 
of Region 2. Thinning in lodgepole pine 
occupied a prominent place among the nu- 
merous E.C.W. projects as is witnessed by 
the fact that 9,950 acres were thinned by 
Civilian Conservation Corps workers in the 
national forests of Colorado and Wyoming. 
In addition 8,790 acres were thinned late in 
1933 by crews employed under the NIRA 
program for the relief of unemployment. 
It is estimated that NIRA crews will thin 
about 2,100 acres more before work is dis- 
continued this winter. 

The thinnings were restricted very large- 
ly to single-storied, densely-stocked stands 
of second growth lodgepole pine, which 
are the result of natural reseeding on 
burned-over areas. In composition, these 
stands are practically pure. They are from 
40 to 60 years of age and consequently in 
that period of development when the most 
vigorous response to liberation may be ex- 
pected. These stands are ordinarily con- 
tinuous on burned-over areas, being broken 
only occasionally by small “parks” occu- 
pying the heavier and moister soils, and 
by openings where the soil is too sterile to 
support many trees or other vegetation. 

Lodgepole pine seedlings establish them- 
selves in great number, 1,000 to approxi- 
mately 100,000 per acre, on many burned- 
over areas. Furthermore, about 70 per 
cent of the seedlings are established within 
the first five or six years after fires or very 
heavy cuttings have removed the older tim- 
ber. This fact has a decisive influence upon 


the subsequent development and character 
of the stand since intensive competition for 
light and food exists almost from the in- 
ception of growth. On the better sites where 
the soil is deep and well-drained, the more 
vigorous seedlings forge ahead overtopping 
their neighbors. With the continued de- 
velopment of the dominant class, a natural 
thinning takes place through the death of 
the less vigorous trees. 

The typical single-storied stands, greatly 
in need of thinning, are found on the 
medium to very poor sites; with rather shal- 
low, residual, gravelly soils, generally of 
granitic origin. The extreme examples of 
over density on poor sites are the so called 
“dog-hair” stands. At 50 to 60 years of 
age the average height is often less than 
six feet. Diameters will run from one-half 
inch to two inches. This condition is the 
result of competition so intense that growth 
becomes stagnant very early in the life of 
the stand. The comparative sterility of the 
soil prevents the development of outstand- 
ing dominants with sufficient vigor to forge 
ahead. Strangely enough mortality is neg- 
ligible. Growth is, of course, almost im- 
perceptible. 

The area occupied by the “dog-hair” 
stands is much smaller than that by first 
quality sites where fairly satisfactory na- 
tural thinning is in progress. Between 
these extremes are extensive areas of 
medium quality sites occupied by 40 to 60 
year old stands consisting under average 
conditions of 2,000 to 4,000 trees per acre. 
Diameters range from one to six inches 
with averages of about two and one-half 
inches breast high with rather distinct 
crown classes. 
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These stands on medium quality sites 
were generally selected for thinning in 


1933. 


THINNING SPECIFICATIONS 


Thinning specifications were written by 
the Regional Office of Forest Management.* 
They provided for thinning essentially 
from below by “retaining in the stand 
dominant and codominant trees to the full- 
est extent possible consistent with the 
average spacing desired.” Quality of trees 
left in the stand was given precedent over 
rigid regularity of spacing. Crowns of the 
residual stand were released by cuttings 
which would be classed as Grade D extra 
heavy thinnings. Western gall rust (Peri- 
dermium harknessii) and mistletoe infect- 
ed trees were removed unless urgently 
needed to provide approximately the spac- 
ing indicated by the following guides: 


(1). Space approximately 6 by 6 feet 
(1200 trees to the acre) where the trees 
in the stand are under six feet in height. 

(2). Space approximately 8 by 8 to 9 
by 9 feet (680 to 540 trees per acre) where 
the trees in the stand are from 6 to 12 
feet in height. 

(3). Space approximately 10 by 10 feet 
(435 trees per acre) where the trees in the 
stand are from 12 to 25 feet in height. 

Ordinarily trees six inches or over, 
d.b.h., were not cut. Exceptions were made 
of the typical “wolf trees” and cases where 
the felled material could be utilized by the 
Forest Service for the construction of im- 
provements. Green aspen, a short lived 
species, was not cut. The only pruning was 
incidental to cutting. 

These specifications were modified on 
areas where it was desirable to take into 
account the aesthetic results as well as the 
improvement of the stand. Wider spacing 
was used on recreational areas, such as 
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those used for camp grounds. Dead trees 
were removed and occasional pruning was 
done. Trees were cut or left, as necessary, 
to create or preserve pleasing vistas. 


Considerable experimental work was 
done, in connection with thinning imme- 
diately adjacent to highways, before a sat- 
isfactory method was established which 
would result in a thinned screening strip 
to relieve the startling appearance, to the 
layman, of the heavy thinning beyond. The 
width of the highway clearing was not in- 
creased even though occasional trees below 
average condition had to be left. The first 
line of trees parallel to the highway was 
thinned to one-half standard spacing. In 
the next line of trees the spacing, at right 
angles and also parallel to the road, was 
reduced to about half of the standard. The 
trees selected to be left were those that 
stood back of the openings, as viewed from 
the highway, in the first line. The third 
line was also moved back only half of the 
standard distance and the “leave” trees se- 
lected to further close the openings. This 
arrangement effectually screened the thin- 
ning which was not modified as to spac- 
ing beyond the third row. 


BAsIs FOR SPACING SPECIFICATIONS 


The foregoing spacing specifications 
were written with consideration for the 
practical certainty that the thinned stands 
will have to grow to maturity without ben- 
efit of further intermediate cuttings and 
for the management objective, which is a 
railroad tie or telephone pole rotation. No 
market exists at present for the small trees 
cut from sapling stands and the probabil- 
ity that markets will develop for future in- 
termediate yields is remote. It was there- 
fore necessary to adopt liberal spacing 
standards in order to release the residual 
stand from stagnation influences for the 
remainder of the rotation. The object was 


1S Supervision, Medicine Bow. Stand Improvement, 7-31-33 Specifications for Thinning Imma- 


ture Stands of Lodgepole Pine. 
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to accomplish this without creating open- 
ings in the canopy which might be detri- 
mental to the forest soil and without elimi- 
nating possibilities for moderate and bene- 
ficial crown competition within the next 
decade or two. It was also necessary to 
provide a margin for possible losses. 

The policy is based on personal judge- 
ment as to the application of the results 
of limited controlled experiments, and on 
practical experience, in thinning lodgepole 
pine and other conifers in Region 2 and 
elsewhere. 

DIsPosAL OF SLASH 


The crowns of trees in dense stands of 
lodgepole pine are characteristically scan- 
ty. The amount of brush is smal] com- 
pared with the number of trees felled in a 
thinning operation. 

Trees were felled in one direction, on 
slopes usually up or down hill, so that 
the slash would lie as closely to the ground 
as possible. The trees removed in thinning 
were left as they fell except beside roads 
and trails and around camp grounds and 
other areas where a concentration of human 
use is to be expected. Strips were cleared at 
these places varying in width according to 
conditions and the debris piled and burned. 
Along highways the cleared strip ordinar- 
ily extended 25 feet from the edge of the 
timber. The amount of slash on accessible 
areas was further reduced by farmers and 
others who were encouraged to remove 
material that could be utilized for the con- 
struction of wooden fences, small farm 
buildings, and for fuel. 

The fire hazard will be increased for four 
to six years after thinning because the dry 
slash will ignite more readily than the nat- 
ural cover under unthinned stands. The 
danger will be comparable to that which 
exists on most lodgepole pine timber sale 
areas. There will no doubt be fire losses 
during the first few years that will be at- 
tributed to the presence of slash. How- 
ever, it is pertinent to remember that un- 
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thinned stands of lodgepole pine saplings 
are a high hazard during periods of serious 
fire weather. The close canopies will carry 
crown fires that, when once under way, 
do as much damage and are as difficult to 
control as slash fires. 


MECHANICS OF THINNING 


Thinning crews consisted of a foreman 
who was a trained forester, one or two sub- 
foremen selected from the enrolled person- 
nel, and from 15 to 25 choppers. The num- 
ber of men that can be efficiently supervised 
by one foreman depends upon the topog- 
raphy and the density and character of the 
stand. The larger crews can be used only 
on fairly level ground in continuous stands 
of unchanging density and character. The 
work is more difficult to supervise on steep 
slopes or where occasional openings occur 
in the stand. For average conditions crews 
of 15 to 20 men are the most efficient from 
the standpoint of both quantity and qual- 
ity of work. 

Trees to be cut or to be left were not 
marked because, after trial it was found 
that better results were obtained without 
marking. It is difficult to mark dense sap- 
lings stands of lodgepole pine. As a mark- 
er proceeds through the stand it is next to 
impossible for him to select trees very far 
ahead or to look back and see the trees he 
has designated to leave. On the other hand, 
the job of selection is fairly easy if the 
stand is rapidly opened by clearing the 
smaller suppressed trees which obviously — 
must be cut and then, by a gradual process 
of elimination, reducing the stand to near 
the expected final density. When this stage 
is reached the cutter can better size up his 
trees from the standpoint of spacing, dis- 
ease and general condition and with of 
course more caution complete the thinning. 
Questionable trees are called to the atten- 
tion of the foreman or they are sometimes 
left to be cut by the foreman, one of the 
sub-foremen or by a follow-up crew of es- 
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pecially competent men. Success of the 
method depends upon selecting the better 
type of men to make up the thinning crews, 
thorough training, constant vigilance on 
the part of the foreman and frequent in- 
spections by the camp superintendents and 
by forest officers. 

Very close supervision of the crew is 
necessary when the cutting approaches nat- 
ural openings in the stand and where small 
groups of trees occur in openings. The ten- 
dency of the average chopper is to carry 
the regular spacing out into the openings 
where little or no thinning is needed. 


Crews were trained by starting with a 
foreman, the full quota of sub-foremen and 
two or three choppers. When these men 
developed proficiency small groups were 
added from time to time until the crew was 
built up to full strength. 

Thinning areas were laid out so that a 
crew could advance into the woods with a 
fairly even front. A strip about thirty feet 
wide was assigned to each man. Foremen 
and sub-foremen worked behind the chop- 
pers, cutting or making decisions regarding 
questionable trees as well as supervising 
the work of the crew. 


A RESEARCH FORESTER LOOKS AT HIS JOB’ 


By “A. FORESTER” 


of less than twenty-four hours’ stand- 

ing, I boarded a train en route to my 
first permanent job. Thereafter, I cruised, 
mapped, surveyed, fought fires, and even- 
tually administered, in various capacities, 
sections of a sizable forestry organization. 
My day developed into a program of 
eight hours of sleep and sixteen hours of 
fire organization, pumps, hose, speeder ac- 
cidents, tires, tubes, stumpage prices, out- 
standing accounts, and what have you. I 
wanted to keep in touch with all new devel- 
opments, but, while I knew what “hour- 
control” involved, that there was a blister- 
rust war on, that Toumey had written some- 
thing good on silviculture, and a few sim- 
ilar high-lights, I found it a losing battle. 
Hiding my ignorance behind a cloak of 
silence and an expression (perhaps imag- 
ined) of profound and tolerant knowledge, 
I listened with some awe to veritable young- 
sters, doctors and masters of this and that, 
discuss PH., ecological factors, site indi- 
cators, and various other mysteries, escap- 
ing with a sigh of relief to my familiar 
fires and timber sales. Perforce I was 
happy to see a timber sale completed with- 
out worrying too much about problems of 
regeneration, or to see my ground fire ex- 
tinguished without caring whether it was 
arctostaphalos or chrysoplemium that had 
been consumed. In other words, I was 
probably a fair example of the average 
forester in Canada who has no time to prac- 
tice forestry. 

Twelve months ago, as the result of a 
chain of happy, or unhappy, circumstance, 
I found myself placed overnight in charge 
of a forest research organization, a well- 
organized and staffed research office of 


Sa years ago, a graduate forester 


*Reprinted from The F, orestry Chronicle, Sept., 1933. 


some years’ standing, with all the trim- 
mings from library to nurseries and ex-; 
perimental forests; permanent plots by the 
hundreds; with “F” projects and “I” proj- 
ects and “ME” projects; member of the 
International Union of Forest Research Or- 
ganizations; correspondent of universities 
and research organizations of Europe and 
America. For twelve months I have been 
a dual personality. Number One goes to 
the research office, to the field, and to con- 
ference, trying to pick up the loose threads, | 
and to organize, coordinate and understand 
in his mind the work prosecuted and pro- 
jected both by my own office and other re- 
search centers. The other, Number Two— 
the “practical” forester of other years— 
watches this proceeding with a smile com- 
pounded of sympathy, amusement, and a 
little impatience. The one, a hundred-per- 
cent research officer interested in his work, , 
without a doubt regarding its value, and| 
loyal to his staff and their undertakings; ; 
the other, something of a Doubting Thomas, 
ready to criticize and perhaps getting a 
clearer picture of the problems as a whole. . 
Number Two has some serious fault to find 
with forest research in North America.. 
Number Two writes this dissertation and, , 
incidentally, writes it now lest he be sub-- 
merged and browbeaten out of the intention 
within the next year by a complacent Num- - 
ber One, no longer so badly at sea in his; 
new surroundings. 

To vent all my accumulated spleen would 
prove tiresome. Three major items, how- - 
ever, I believe, are worthy of careful con- 
sideration. They are: 


The mania for “publishing,” 
Duplication of effort, 
Lack of accessible information. 
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Have You “PUBLISHED?” 


Trite, hackneyed, overworked. Unfa- 
miliar a year ago,—maddeningly familiar 
today. Mention a young research worker 
in a company of research men, and the 
question that springs to all lips is, “Has 
he published?” There appears to be no in- 
terest in his personality, capabilities, scho- 
lastic attainments or the value of his work. 
Mention a piece of work in progress, and 
the inevitable question is, “Have you pub- 
lished?” Number One condones and ex- 
cuses; Number Two comments, “Aw Hell!” 
Nor is this imagination. For the past six 
months I have never missed an opportunity 
to switch conversation in order to make a 
test, betting with myself on the result. I 
haven’t lost a bet yet. The last two to bite 
were the director of an important forest 
experiment station, and a man who might 
reasonably be nominated the leading for- 
ester in Canada. 

The result of this publishing complex is 
an overwhelming mass of printed matter 
embodying ideas and experiments half- 
baked, soggy, and indigestible. I shoo the 
kiddies out of the way immediately after 
supper and attempt for a few precious 
hours to cruise through some of it in hopes 
of finding a fair stand of merchantable 
ideas and information. I find nothing much 
but scrub, the trails lead nowhere and I get 
hopelessly bushed for the night. The fa- 
miliar old titles, “Some comments on . .” 
or “Some aspects of ... .,” confront us 
at every turn, and in tons of printed matter 
when information is wanted it can’t be 
found. Perhaps 75 per cent of our forestry 
papers are waste—waste of time in pre- 
paring them, waste of labor and material 
in printing, and waste in reading. Ruskin 
said, “A great part of the supposed scien- 
tific knowledge of the day is simply bad 
English, and vanishes the moment you 
translate it.” I believe the old boy was 
right. 

Some months ago I visited a forest lab- 
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oratory worker who believed he had ex- 
ploded a theory of considerable commer- 
cial importance. Repeated experiments 
had proved his case, but he proposed to 
repeat them for a further long period to 
be quite sure of his ground before making 
his findings public. This is the refreshing 
exception which proves the rule. Early in 
our talk it was on the tip of my tongue to 
ask him if he had published. Had I actu- 
ally fallen, I would still suffer chagrin. 


DUPLICATION OF EFFORT 


There are many phases of forestry, such 
as administrative problems and certain sil- 
vicultural aspects which are of purely local 
interest; others, such as turpentining, are 
regional; many phases are of continental 
interest, or nearly so. Research foresters 
are largely concerned with basic principles 
capable of wide application. The rate of 
forest protection tax levied in the Prairie 
Province is of no interest to New Bruns- 
wick. The results of spruce-regeneration 
experiments on the Prairies are worthy of 
wery careful consideration by workers 
along the same line in New Brunswick, 
Oregon or Massachusetts. Yet, under pres- 
ent conditions, these or any other combina- 
tion of units may work independently, du- 
plicating each other’s work for long pe- 
riods. I recently heard two eminent for- 
esters quote quite different results in con- 
nection with identical studies carried out 
by their respective organizations. These in- 
dependent units are prosecuting a study of 
a factor of importance to Western America. 
Some months ago, after years of guess and 
makeshift, we decided it was necessary to 
develop, if possible, a reliable photometer. 
The available literature was searched out 
and, while many experiments were un- 
earthed, none of the results we could find 
would meet our requirements. A few weeks 
ago, quite by accident, we discovered that 
an experiment station in the United States 
had been working on the problem with 
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promise of outstanding success. Nothing 
but the lack of funds saved us from being 
already well launched on an expensive 
series of experiments at the time we dis- 
covered them to be unnecessary. I recently 
told “The Chief” that nothing had been 
done along a certain line and that we 
should be conducting investigations. From 
the corner of his desk he took a paper 
from which he read to me a statement of 
the results of extensive work which had 
settled the problem on which “nothing 
had been done.” That he should have 
been familiar with this particular piece of 
work and have the report on his desk was 
a pure coincidence, unfortunate for me,— 
fortunate for our exchequer. That I was 
unfamiliar with it was a natural result of 
present conditions. 

Such cases of duplication could doubt- 
less be multiplied a thousand times. None 
of us can be sure that we are not duplicat- 
ing work being done elsewhere. There 
are so many problems awaiting our atten- 
tion, so little money available, and per- 
sonnel is so limited, that this problem of 
keeping in touch with current undertak- 
ings merits the best thought of the re- 
search fraternity. 


Lack oF ACCESSIBLE INFORMATION 


In spite of a veritable avalanche of 
printed matter, it is impossible for a busy 
staff to keep in touch with all current de- 
velopments. Even were it physically pos- 
possible to wade through all that is 
printed, no research office (fortunately) 
succeeds in getting copies of all publica- 
tions. Our mania for publishing doubt- 
less developed in an effort to disseminate 
useful information, and, lacking any bet- 
ter system, is perhaps necessary in spite 
of my tantrum. The fact remains, how- 
ever, that it is not fulfilling its object, and 
on the subject of current experiments we 
are more in the dark. Some effort. is 
made in the United States to supply in- 


formation regarding current projects in 
published work programs and _ station 
reports, but such are incomplete, of lim- 
ited distribution, and fail to keep re- 
search workers in touch with what is be- 
ing done elsewhere. There follows, as 
a result of this lack of information, 
wasteful duplication of effort, individual 
doubt and half-satisfaction in our daily 
task, and new publications of work done, 
but not codrdinated with that done else- 
where. 

Dean Howe, at the recent Pacific Sci- 
ence Congress, stressed the importance 
of shaping research programs to~ a 
common end calculated to throw light 
on our major problems, rather than dis- 
sipating our resources on isolated and 
local problems of relative unimportance. 
Had he not been primarily concerned in his 
paper with conditions in Canada, he might 
well have made the same statement relative 
to North America. 


Trade and commerce, banking, habits, 
and speech may change complexion in 
various countries, but natural phenomena 
are no respecters of international boun- 
daries, and scientific research is missing a 
big bet if it fails to codperate by con- 
fining its efforts within any arbitrary 
boundaries, or, worse still, if it permits 
the personal ego of any research worker 
or his immediate organization to dictate 
policy or programs. 

Accepting Dr. Howe’s summing up of 
what should be our primary concern for 
the immediate future, his proposed pro- 
gram of codrdinated research calls for 
wide coéperation. To accomplish this 
there must be a complete and up-to-the- 
minute dissemination of research data. 
Whether sectional interest and prejudice 
can be sufficiently satisfied to accomplish 
this primary object or not the research 
organizations are still vitally interested in 
having complete data immediately avail- 


able. 
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This distribution of data would involve: 
A reliable bibliography, 
Abstracting of current literature, 
Advice on research programs. 


The bibliography should be world- 
wide in scope. The project is engaging 
the attention of the International Union 
of Research Organizations and we may 
look forward to having such a bibliog- 
raphy available at some future date. 

The abstracting of current literature is 
a problem distinct in itself. Biological 
Abstracts at $15.00 a year covers perhaps 
two-bits’ worth of the field. The Experiment 
Station Record, Ecological Abstracts, Bo- 
tanical Abstracts and others add _ their 
tiny contributions. The JouRNAL oF For- 
ESTRY gives us some very excellent and 
much appreciated reviews, but by and 
large we must depend on our own re- 
sources for the impossible task of keeping 
abreast of current literature. 

Research programs, apart from the 
few unsatisfactory items previously men- 
tioned, are still closely guarded secrets. 
Somewhere, in the interests of economy, 
efficiency, and forestry in general, there 
should be available to every research 
worker a statement of current research 
projects. I do not advocate here a few 
thousand additional “Comments on” and 
“Aspects of.” Half-finished studies will be 
of vital interest to very few men. A state- 
ment of projects with a very brief prog- 
ress report (a few lines), is all that need 
be published. Further details could be 
secured by interested foresters from the 
organization concerned. The calls for 
such information would be confined to 
men vitally interested and should not be 
sufficiently numerous to prove burden- 
some. Incidentally, this work-program 
would to a great extent obviate the neces- 
sity (or counter the excuse) for much of 
the present-time premature publication, 
and would make possible more compre- 
hensive papers and sounder conclusions. 
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My solution for this set of problems is 
an “International Forest Research Bureau 
of Information” for Canada and_ the 
United States, supported by subscriptions 
from forest services, forest schools and 
forest research stations. One-hundred- 
per-cent. Participation is perhaps too 
much to expect, but the interested organ- 
izations are sufficiently numerous to offer 
possibilities without excessive cost. 


The object would be to publish a quar- 
terly abstract of current forest literature 
and an annual statement of research work 
being done. Items should be classified 
according to standard library practice and 
printed on loose leaf or card to permit 
accumulation by subject and consequent 
easy reference. Much of the abstracting 
should be done by volunteers. The work 
programs and progress reports would 
be compiled from periodic reports to be 
submitted by all the organizations in- 
volved. 


The staff of the Bureau might consist 
of a director, two or three assistants, and 
clerical staff. The sale of publications 
would defray a part of the cost, and the 
remainder would be raised by member- 
ship fees of not more than $250 per year, 
collected from participating organizations. 
Many times this membership fee should 
accrue in savings effected by eliminating 
duplication of work. 


The Bureau should operate under the 
guidance of some permanent responsible 
organization, such as one of the leading 
forest schools, the Society of American 
Foresters, the Research Council of Can- 
ada, the Division of Forest Research at 
Washington, or, even though not within 
the present scope of its functions, the re- 
cently appointed Associate Committee on 
Forestry of the Research Council. 

The plan is entirely feasible and high- 
ly desirable. Its success would depend 
largely on the choice of director, wide 
participation, and the burying of petty 
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jealousy. I look forward eagerly to the 
day when some such service will relieve 
me of much of the drudgery, largely 
fruitless, of trying to keep abreast of cur- 
rent developments, and our organization 
of uncertainty and waste in its program 
of investigation. ; 

So much of spleen; and a dream, which 
I hope some one of more influence than 
myself will be moved to urge to fruition. 
I have added my little quota to the ava- 
lanche of printed pages. I have done 
more. I have inducted myself into full 
brotherhood in the Research Fraternity. 
I have “published”! 


Epiror1AL NoTE: Only on rare occa- 
sions are articles from other publications 
reprinted in the JournaL. Ordinarily 
when this is done, it is generally assumed, 
and not without good reason, that the ar- 
ticle in question has unusual merit be- 
cause of one reason or another. “A Re- 
search Forester Looks at His Job” is not 
reprinted for this reason. In the opinion 
of the writer, this paper has no outstand- 
ing scientific or scholastic merit. It is, 
however, refreshing when a “research 
forester,” whatever that may mean, looks 
at himself and is amused. It is always 
refreshing when an individual looks at 
himself and observes that he is not ex- 
actly “God’s Likeness.” It is doubly re- 
freshing when a “researcher” makes this 
observation. It is the clever and rather 
naive facetiousness of this “researcher” 
' that appeals to us, and we are inclined to 
poke a little of his own fun at the jester. 

There are a few statements in “A. For- 
ester’s” article which should not go un- 
challenged. “A. Forester” bemoans the 
fact that it is impossible to keep abreast 
with all current developments. Perhaps 
foresters do not make sufficient effort to 
keep abreast, or perhaps they are attempt- 
ing to spread themselves too thin. All 
too often our research foresters know a 
little about much. It does not follow, 
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however, that the same amount of effort 
differently applied might not result in 
knowing much about a little. Sooner or 
later research foresters will have to get 
completely away from the idea that they 
are operatic or movie star experts in the 
whole field of human knowledge. The 
younger age class of foresters have this 
new concept. Many in the older class 
are beyond the stage where they can re- 
cover from suppression, even after a se- 
vere thinning in their far flung reading 
and still farther flung writing. This does 
not mean that we should attempt to de- 
velop in forestry a group of narrow 
specialists. It does mean, however, that 
every research forester, in addition to hav- 
ing a broad and adequate knowledge of 
the general field, will in addition be able 
to speak with authority rather than freely 
in the field of his researches. The re- 
search chemist, the research botanist, the 
research zoologist, and all other research- 
ers have long ago come to this stage of 
development. Why not the forester? A 
little change in emphasis in our research 
institutions will go a long way in hasten- 
ing this change. 

“A. Forester” also seems to be alarmed 
at the emphasis placed on _ publication. 
Why shouldn’t a forestry investigator, a 
botanical investigator, or any other kind 
of an investigator, publish his results? 
If he hasn’t anything to publish, within 
reasonable limits, he can not be making 
much headway as an investigator. No, 
the difficulty is not that we are publishing 
too many results of research, but rather 
that we are publishing too much “huey,” 
“bologna” or what have you. The fact 
that much of this material emanates from 
research institutions—such as educational 
institutions and forest experiment stations 
—does not in the least change its status. 
Because of the fact that this “huey” is not 
the result of research, but rather of the 
lack of it, it can not fall within the scope 
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of “A. Forester’s” consideration. The 
writer feels rather strongly that we should 
have more and better research and more 
and faster publication of the results of 
research. 

“A. Forester” is also rather more op- 
timistic than the writer concerning the 
efficacy, and probable span of life of an 
International Forest Research Bureau of 
Information. When one considers the 
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difficulties enterprises such as Biological 
Abstracts, which appeal to a fairly large 
group of workers, have had, one can not 
hold out much reasonable hope for the 
ultimate success of an undertaking of this 
sort limited to the field of forestry. As 
for selling memberships to American uni- 
versities in such a Bureau—personally I 
should rather attempt to sell ice to an 
Eskimo. Henry SCHMITZ. 
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BRIEFER ARTICLES AND NOTES 


Down THE RIVER 


One reads, every so often, that American 
foresters are beginning to approach some- 
thing better in the way of forestry than 
the construction of range fences and 
scenic roads, and the uninformed reader 
concludes that: (1) conditions are un- 
favorable for forestry in this country or 
have been so until recently; (2) that for- 
esters, perhaps, have been slow to in- 
augurate intensive forestry practices; or 
(3) that some one, perhaps the public, 
has been unwilling to allow foresters to 
put their knowledge into concrete form 
in the timber. The reader of such arti- 
cles should, I suppose, give way to an 
audible sigh of relief and should imagine 
that he sees upon the eastern horizon a 
tinge of rosy light—the coming of the 
millenium (timber famine, forestry con- 
sciousness, or what have you) to which 
foresters have periodically pointed or for 
which they have constantly hoped. 

A bit of rambling about the drainage 
of the South Platte River southwest of 
Denver and on the Pike National Forest 
is good for the soul of the forestry agnos- 
tic, positively dispels any tendencies to- 
wards the mere heaving of sighs of re- 
lief, either publicly or in private, and 
displaces the sighs with a feeling of ela- 
tion that is entirely the result of existing 
and improving forestry conditions and 
that has nothing whatever to do with re- 
cent liquor laws. 

Old forestry activities, well antedating 
the present CCC and NIRA work, dot the 
South Platte River drainage with evi- 
dences of good forestry practices. The 
Christmas tree thinnings in Jarre Canon, 


which used for Christmas trees the surplus 
trees on over 800 acres of too densely 
stocked stands of Douglas fir, have been 
conducted on a paying basis since their 
inception in 1920. Going southward, to 
the country north of Woodland Park, one 
finds many evidences of forestry activi- 
ties. The Sadler sales around Mount De- 
ception, beginning in 1905-1906, Colo- 
rado College’s 6,200-acre forest property, 
managed with ever increasing intensity 
since 1905, and the Dan Morris sale, 
which has cut 1,000 acres since 1928, are 
characteristic of the Trout and West Creek 
drainages. Woodland Park has been a 
timber producing town since the railroad 
came through in the late 80's; the rail- 
way yards there constantly receive and 
ship timber products; all of the national 
forest and most of the private lands which 
have been cut over north of Woodland 
Park are well stocked and productive. 

Swinging westward, all of the impor- 
tant drainages have been the scenes of © 
large timber sales. Mule, Rule, Man- 
chester, West, and Phantom Creeks have 
all been harvested. A large sale was con- 
ducted near Signal Butte, on Trail Creek, 
and in 1931 1,000 acres of burn was re- 
planted on the same creek. Experimental 
planting was begun on the Skelton Ranch, 
near Divide, in 1908 and was continued 
for several years. 

On the Lake George District, the Sam 
Cohen Co. cut over 5,000 acres of timber 
on Badger, Stoll, and Pulver Mountains, 
and today when motorists drive over 
Wilkerson Pass, between the well tim- 
bered Badger and Pulver Mountains, few 
realize that the area has ever been cut 
over. 
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Farther west, near Fairplay, 3,000 acres 
were planted with trees in the years 1929- 
1932. Some of the first erosion control 
studies of the region were conducted in 
the Salt Creek drainage in 1930, and the 
forest areas above Fairplay and Alma 
have for years furnished timbers for the 
mines about the two towns. 

On Jefferson Creek, northeast of Fair- 
play, the Almgren brothers cut over 2,500 
acres, and across Kenosha Pass, at the 
head of the North Fork of the South 
Platte, the Karagoff sales, begun in 1926, 
have cut over 3,000 acres. 

Then, going down the North Fork of 
the South Platte River, one enters a re- 
gion that affords one continuous display 
of old and modern practices in forestry. 
The old charcoal kilns at Webster and 
the timber lands cut to provide wood for 
them adjoin the thinning done near Grant 
by CCC Camp F-10 at Bailey in 1933. 
Forest Service timber sales south of 
Chaseville Ranger Station have removed 
much defective and diseased material and 
are reproducing perfectly. 560 acres were 
thinned above Shawnee by CCC boys in 
1933, and every stick of thinned material 
was sold within a few weeks after the 
thinning was finished. 

The CCC Camp at Bailey (F-10-C) 
thinned dense timber areas in Brookside, 
Payne, Wet, and Crow Gulches and every- 
where worked near old timber sales areas, 
old burns on which the fires were success- 
fully brought under control or near sum- 
mer homes situated upon national forest 
lands. The last thinning done from this 
camp was at Insmont, just across the hill 
from the 200 acres thinned along the 
Redskin Road by the Denver wood camps 
of 1932. 

The NIRA camp at Silver Spruce 
Ranch late in 1933 thinned 1,400 acres 
south of the Denver wood camp thinning, 
and the CCC camp at Buffalo Creek 
started work at the Redskin and Silver 
Spruce NIRA thinning boundaries and are 
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carrying the thinning eastward, down the 
river, thinning 5,000 acres from Camp 
F-31-C. A new road built by the Buffalo 
Creek CCC Camp during December and 
January extending down the crest of the 
ridge between the North and South Forks 
of the South Platte River, brings the town 
of South Platte within 10 miles of the 
ranger headquarters at Buffalo Creek in- 
stead of the former 27 miles of car travel, 
and makes accessible 5,000 acres of an 
old burn which is to be reforested this 
spring. 

The Deer Creek, Cub Creek, and Jarre 
Canon NIRA thinning camps, the South 
Platte River improvement crew, Cheesman 
Lake, the late Ranger Parrett’s old planta- 
tions—all furnish evidences of timber cul- 
ture, timber uses, water and grazing uses. 
Many that cannot even be listed here. 

Buffalo Creek, at which CCC Camp F- 
31-C is located, is perhaps the geographi- 
cal center of the forestry activities of the 
South Platte River drainage, and until but 
a few years ago was an isolated ranger 
headquarters reached only by a narrow 
gauge railroad or by steep wagon roads. 
Today the recently completed Forest High- 
way between Manitou Park and Colorado 
Highway 8 brings Buffalo Creek within 
two hours’ motoring distance of either 
Denver or Colorado Springs, and brings 
the promise of even greater forestry ac- 
tivities in this region. 

The area I have so briefly described is 
worthy of a periodic forestry tour, for in 
few places in this country can one find 
better or more extensive forestry prac- 
tices. Over one-half of all the timber 
stands in this drainage has been cut over, 
and everywhere the forests have been 
benefited by the timber harvest and by 
the cultural work of the CCC and NIRA 
camps. Best of all, such great forestry 
activity is not merely the result of fortu- 
nate appropriations, nor is it the result 
of unreasonable requests on the part of 
those in charge. It is, instead, the result 
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of public needs and demands in this par- 
ticular region and of careful planning on 
the part of the men who have, down 
through the years, planned the destinies 
of this forest area. 
J. V. K. Wacner, 
Pike National Forest. 
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“INDIAN FORESTER” CELEBRATES 60TH 
ANNIVERSARY 


The Indian Forester started publication 
in the days of the celebrated foresters, Drs. 
William Schlich and Dietrich Brandis. Dr. 
Schlich was the magazine’s first editor. The 
magazine was one of the outcomes of the 
Allahabad Forestry Conferences of 1873- 
74, and was published first as a quarterly; 
since 1883 it has appeared monthly. A 
large share of credit is given to B. H. Ba- 
den-Powell upon whose initiative the con- 
ferences were called and who was a prolific 
contributor to the earlier numbers. 

It is worth while to quote Dr. Schlich’s 
policy statement from the Prologue to the 
first volume: 

“Our object is to supply a medium for 
the intercommunication of ideas and the 
record of observations and experiments, as 
well as to catch all stray fragments of in- 
formation, all facts and data, and supply 
the places of ‘Notes and Queries’ to the 
Forest Service generally. 

“As to our principles, they are decidedly 
liberal and independent. We, and all who 
communicate with us, are free to express 
what we think; we shall not repress any 
criticism on what we honestly believe to be 
wrong, or say anything that we do not be- 
lieve to be true, to please any one. We shall 
endeavor to extenuate nothing, and we 
shall ‘set down nought in malice” But 
free, full and unfettered discussion of every 


principle and practice is the very life of 
forest science and forest art. 


“That discussion it will be our endeavour 
to facilitate with all the means at our dis- 
posal. But this thing we will do—we will 
impress on ourselves and our contributors 
the absolute maintenance of courtesy and 
good temper in the thick of the hottest dis- 
cussion, and we will banish from our pages 
every thing that verges on personality or 
harshness of expression. Our criticism will 
be directed to measures, not men, to the 
opinions and utterances of the impersonal 
office, not to the thoughts and deeds of 
individuals. 

“In pursuance of the general principles 
enumerated we do not propose to open our 
columns to personal grievances; but ques- 
tions affecting the organization of the serv- 
ice, or a section of the service, are legiti- 
mately within our scope. We propose to 
allow ourselves the option of declining 
papers which are unsuited for publication, 
or which are based on absolutely unscien- 
tific grounds; but we trust that the exercise 
of this discretion will rarely need to be 
called into action. 

“We have now earnestly to address our 
supporters in behalf of this new scheme of 
an Indian forest periodical. Above all we 
want steady contributors. Now many for- 
est officers feel, and naturally so, that they 
have no time for writing. Others feel that 
they have no facility with the pen, and per- 
haps too modestly imagine that they can do 
nothing to help. With regard to this feel- 
ing, we would offer a few remarks. In the 
first place, while every number ought to” 
contain a fair proportion of leisurely- 
written and detailed matter, that share of 
the work must necessarily be handed over 
to those who have a gift for writing, and 
who have the necessary literary machinery 
in the shape of books of reference to assist 
them. But the only value of a periodical — 
of this sort will not consist in its containing 
elaborate essays. A large portion of it 
should be devoted to ‘Scraps’ and to brief 
‘Notes and Queries.’ Every forest officer who 
is worthy of the name keeps a note-book, 


BRIEFER ARTICLES AND NOTES 


and as some new fact or some new experi- 
ence comes to his notice, or some ‘happy 
thought,’ tending to the facilitation of some 
portion of his work, flashes across his 
mind, he will make a rough note of it. 
There is actually no one who can go about 
from day to day on plantation work, up 
and down a river on timber transport busi- 
ness, demarcating a forest, making valua- 
tion surveys, or engage in any other branch 
of his ordinary business, but must see 
something, and learn something, which is 
in itself valuable, and a distinct addition 
to the stock of facts whch are the basis of 
all rational and practical progress in for- 
est administration.” 


Dr. Schlich’s statement is interesting 
from several angles. It sets up a policy for 
a magazine intended primarily to be use- 
ful to the man in the field and it indicates 
that 60 years ago the editor saw as his 
principal problem the obtaining of suitable 
and sufficient material for publication, the 
same problem that besets editors every- 
where today. The Indian Forester has been 
eminently successful in living up to its first 
editor’s plan and policy and it is today re- 
garded by foresters in the region to which 
it applies as outstandingly useful. It not 
only provides the 15,000 or more foresters 
in India and Burma with helpful informa- 
tion for the conduct of their work but it 
champions their professional interests and 
welfare. Its back volumes gives an inter- 
esting history of the trials and successes of 
forestry in India, and present an enviable 
record of unflinching loyalty to its aims, 
interest, and progress. 


The January 1934 number is the first of 
the 60th volume, and while a large share of 
this special and double number is devoted 
to anniversary notes and felicitations, there 
is the usual amount of space for other arti- 
cles of such types as forestry descriptions in 
other British possessions; a travel article; 
articles on dendrology, timber framing 
joints, termite control, thinning out shoots 
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on young root stocks, etc. Not the least 
useful department is that of Reviews. The 
forester in India is here given an excellent 
survey of the world’s literature of value to 
Indian forestry. 

Indian foresters appear to be much con- 
cerned that the plan to provincialize the 
Indian Forest Service will cause the decline 
of forestry. Whatever the outcome, it is to 
be hoped that they will continue the Indian 
Forester as their common forestry journal 
for all provinces. 

EMANUEL FRITz, 
University of California. 
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Pack FELLOwsHIP AWARDS 


Making its fifth annual award of fel- 
lowships for training leaders in forestry, 
the Charles Lathrop Pack Forest Educa- 
tion Board announces its selection of five 
Americans and one Canadian for the 
year 1934. 

The fellowships were established to 
encourage outstanding men to obtain ad- 
vanced training to better qualify them for 
leadership in forestry and in the forest 
industries. The “New Deal” in forestry 
has committed timberland owners to in- 
itiating forest management throughout 
the United States, and realizing the need 
for practical knowledge as to the best 
methods to be pursued, the Board award- 
ed two of its six fellowships to projects 
undertaken in this field. 

The successful candidates are: 

G. S. Andrews (Canadian), Junior For- 
ester, British Columbia Forest Service. 
To make studies in air survey and aerial 
photogrammetry as applied to forestry. 

Ellery A. Foster, Technician, E.C.W., 
U. S. Forest Service. To make an investi- 
gation of the financial aspects of curtail- 
ing production in the hardwood forests 
of the Lake States, as provided in the 
National Industrial Recovery Act, with 
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special reference to the possibilities of 
sustained yield management under a sys- 
tem of selective cutting. 

Neil W. Hosley, Instructor, Harvard 
University, Harvard Forest. To do one 
year’s investigative work in fish and game 
management. 

R. R. Reynolds, Junior Forester, U. S. 
Forest Service. To make a study of the 
costs of selectively logging varying vol- 
umes from second-growth timber stands 
in the shortleaf-loblolly pine-hardwoods 
types and study of possibility of reduc- 
ing logging costs in selectively logging 
light stands. 

Paul W. Stickel, Associate Silvicultur- 
ist, U. S. Forest Service. To make a 
study of the bark character of trees in 
relation to their resistance to fire injury. 

Allen S. West, Jr., Graduate student in 
forest entomology, Yale University. To 
continue investigations on the biology 
and control of the European pine shoot 
moth. 


This is the fifth award of fellowships 
by the Charles Lathrop Pack Forest Edu- 
cation Board. The fellowships are avail- 
able to Americans and Canadians for 
further training in the general practice 
of forestry, in the forest industries, in 
the teaching of forestry in forest research, 
or in the development of public forest 
policy. 

The Directors of the Board are: Henry 
S. Graves, Dean, Yale Forest School, 
Chairman of the Board; Samuel T. Dana, 
Dean, School of Forestry and Conserva- 
tion, University of Michigan; John Foley, 
Forester, Pennsylvania Railroad; William 
B. Greeley, Secretary-Manager, West Coast 
Lumbermen’s Association; Arthur New- 
ton Pack, Director, Charles Lathrop Pack 
Forestry Trust; E. O, Siecke, Director, 
Texas Forest Service; Ellwood Wilson, 
Acting Professor of Silviculture, New 
York State College of Agriculture; Hugo 
Winkenwerder, Acting President, Univer- 
sity of Washington; and Raphael Zon, 
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Director, Lake States Forest Experiment 
Station. 

The offices of the Board are at 1214 
Sixteenth Street, N. W., Washington, 
Date 
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LouIsIANA STATE ForREstTRY DEPARTMENT 
To Be DEVELOPED 


Statisticians and land classifiers estimate 
that about nineteen million acres of land 
in Louisiana out of the total area of twenty- 
nine million are forest land. Assuming 
that these estimators have made an error of 
some six million acres, which is suitable for 
agricultural purposes, this still leaves from 
twelve to thirteen million acres that is pri- 
marily suitable for reforestation and for- 
estry purposes in general. With these facts 
in mind, forestry then looms up as a most 
important program to be considered in the 
utilization of a large amount of land of 
the state. What is true of Louisiana is true 
practically of every other southern state, 
and of course, is applicable to lots of the 
states in the northeastern and northwestern 
part of this country. 

With these facts staring the officials of 
the Louisiana State University in the face 
it was decided that the forestry department 
of this institution should be developed and 
put on a high plane of efficiency. This is 
necessary if the institution is going to serve 
the people of the state and the people of — 
the south as they have a right to expect and 
demand. With this idea of service in mind 
the institution has made a good start in 
employing Professor Ralph W. Hayes to 
head the Forestry Department. 

Professor Hayes received his Bachelor’s 
degree from Iowa State College in 1914 
and his Master’s degree from the same 
institution in 1924. He worked for the 
federal government, Department of the In- 
terior, in its forestry work from 1914 to 
1924. He was employed by the Colorado 
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Agricultural College, Department of For- 
estry, from 1924 to 1926. From 1926 to 
1929 he was employed by the Louisiana 
State University, College of Agriculture, 
Department of Forestry, as Assistant Pro- 
fessor of Forestry. He has been a Senior 
member of the Society of American For- 
esters since 1928. 

In 1929 he left the University of Louis- 
jana and was employed by the North Caro- 
lina State College, Department of Forestry, 
and served there as Professor of Forestry 
until April 1, 1934, when he returned to 
the Louisiana State University to head the 
department at that institution. Professor 
Hayes was employed by the Southern For- 
est Experiment Station during the summers 
of 1926, 1927, 1928, 1929, and 1930. 

The administrative officers of the Louis- 
iana State University are solidly behind the 
development of forestry in Louisiana and 
are desirous of making the department one 
of the best in the country, and to that end, 
they are backing Professor Hayes and his 
co-workers in the development of this work. 
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Cotor VARIATIONS IN PONDEROSA PINE 
OLEORESINS 


An experiment with resin flow from 
“blackjack” ponderosa pines in southern 
Idaho resulted in the yield of a green 
eum. This gum was pronouncedly green 
in color, even from its first experience on 
the turpentine face, and was in sharp con- 
trast to the gray-white product of the flow 
from most of the other trees worked in this 
experiment. This variation in gum color oc- 
- curred even under apparently homologous 
conditions; there appeared to be no rela- 
tionship between such factors as type of 
face, size of tree, exposure of slope or in- 
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jury by fire. All of the trees cupped were 
young ponderosa pines, tree class number 
two under the classification proposed by 
Duncan Dunning.? 

An investigation of the physical and 
chemical constants of the green and gray- 
white oleoresins, as well as a study of 
their properties, was conducted by Corland 
L. James, under the direction of Dr. Ed- 
win C. Jahn of the wood chemistry lab- 
oratory of the University of Idaho Forest 
School. This examination indicated that 
the properties of the two oleoresins were 
not identical, although in most instances 
the points of difference were relatively 
small. However, a variation in the acid- 
ity and in the optical rotation of the two 
eums was reported, and it was found that 
the volatile oils of the green and gray- 
white oleoresins, as well as a study of 
tain definite chemical and physical differ- 
ences. 

A further study of the two specimens 
by Dr. Julian Miller, of the School 
of Botany, University of Georgia, con- 
clusively showed the pigmentation of the 
green oleoresin to have been brought 
about by the presence of green algae ap- 
pearing in the crude resin when the tree 
was being bled for its gum. The metabo- 
lism of these green algae might possibly 
account for the differences in physical and 
chemical properties of the two oleoresin 
color types. 

Wm. P. Dav, 


Southern Forest Experiment Station. 
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Procress IN FEDERAL ForEST ACQUISITION 


Lands within national forest areas total- 
ing 154,420 acres were approved for pur- 
chase by the National Forest Reservation 
Commission at its meeting on March 26. 


1A Tree Classification for the Selection Forests of The Sierra Nevada, 1928. Jour. Agri. Re- 


search, 36:755-771. 
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The tracts lie within purchase units east 
of the Great Plains, about one third in 
the Lake States, one third in the Appa- 
lachian region, and most of the remainder 
in the Ozark and Central Mississippi, and 
the Southern Pine regions. Small acre- 
ages in New England were also approved. 
The average price per acre for all pur- 
chases was $2.97. 

Establishment of 13 new national for- 
est purchase units and enlargement of 13 
existing units in 10 of the states east of 
the Great Plains, was also approved. The 
gross area of the approved new units and 
additions is more than 7,300,000 acres but 
it is expected that more than 1,000,000 
acres will remain permanently in private 
ownership and that purchases in these 
areas will not exceed 6,127,000 acres. 
This action was taken when the Forest 
Service reported that purchases in exist- 
ing purchase units were not proceeding 
rapidly enough to consummate the sched- 
uled acquisition of about 8,000,000 acres 
under the President’s conservation pro- 
gram inaugurated last spring. 


Since the allotment of $20,000,000 for 
this purpose 3,233,862 acres east of the 
Great Plains have been approved for pur- 
chase. Although millions of acres of for- 
ested and cut-over lands are tax reverted 
and tax-delinquent, a great deal of the 
land in purchase areas already established 
has beeen held at prices the Forest Serv- 
ice could not justify. Instead of closing 
for lands at unwarranted prices it seemed 
preferable to create new purchase oppor- 
tunities in other sections where the need 
for forest conservation is equally great. 
With approval of the new areas, the Com- 
mission expects the purchase program re- 
quirements can be met readily at pre- 
vailing prices. 

The new purchase units thus approved 
include 1,400,000 acres in eastern Texas; 
1,677,840 additional acres in Missouri; 
1,500,000 acres in the Piedmont region of 
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North and South Carolina; the Croatan 
Unit in the Coastal Plains of North Caro- 
lina; 382,000 acres in a region of serious 
erosion near Meridian, Mississippi; and a 
new unit in Puerto Rico of 35,000 acres, 
the Toro Negro. 

Appreciating the desirability of having 
within the national forests an adequate 
example of the redwood type of forest, 
the Commission indicated that if the For- 
est Service could find a suitable area of 
redwood obtainable under _ conditions 
equitable to the public the Commission 
would be willing to consider its purchase. 

The National Forest Reservation Com- 
mission will probably hold its next meet- 
ing the first part of May. 
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PoputarR FirE Pump ADAPTABLE FOR ALL 
Types OF FIRE FIGHTING 


With the worst season for forest, brush 
and grass fires nearly here, it is well to 
consider what type of fire-fighting equip- 
ment is most suitable. The Smith Indian 
Fire Pump, manufactured by D. B. Smith 
and Co. of Utica, N. Y. is outstanding 
for all manner of fires which require a 
portable fire pump. 

It is low priced, strongly built and de- 
signed according to specifications of ex- 
perts on fire fighting. The Indian uses 
only clear water, no chemicals and may 
be quickly refilled by pail or at stream. 
The solid brass pump throws a powerful 
stream over 50 ft. with ease. 

A new improvement is the ventilated 
form fitting tank which permits a constant 
flow of air to pass between the water tank 
and carrier’s back. In this way the cold 
water temperature is shut out, thus pre- 
venting colds and sickness resulting from 
having the damp tank right next to the 
back. The manufacturers will send any- 
one interested details and prices concern- 
ing their fire pump line—Adv. 
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A HypsoMETER FOR WOODSMEN 


~Many woodsmen, particularly cruisers, 
have always wanted a simple and reliable 
device for measuring heights of standing 
w trees with the least ef- 
fort. The nature of 
their work requires 
light, inexpensive in- 
struments, free from 
V any adjustments and 
the necessity of mea- 
suring horizontal. dis- 
tances. Furthermore, 
very often estimates 
are made occularly. 
One needs some 
speedy way to check 
“the eye” as he goes 
U along. Should the in- 
strument be bulky or 
require time for set- 
ting or manipulation, 
it will be rarely used 
for this purpose. 
The  hypsometer 
shown in Figure 1 has 
been designed to an- 
swer these  specifica- 
tions. It is a wooden 
stick 12 inches long, 
8/10 inch wide, and 
2/10 inch thick, with 
a series of graduations 
stamped on it. This 
particular size was 
found to be most con- 
N venient for the gener- 
al run of timber in 
the Lake States. The 
graduations are based 
on the principle of 
proportions previous- 
ly described by the 
writer in the article 
A entitled “The Use of 
Canes by Foresters” 
(Jour. of For., Dec., 1928, Vol. XXVI, 
No. 8, p. 1064). The cost of making 
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this hypsometer is next to nothing. The 
graduations can be readily stamped on 
a straight strip of wood, using the fol- 
lowing proportions: (See Figure 1) 
AC = 0.1 AB; AD = 2 AC; AE = 38 
At meter wAKe ==00.50¢AB; 0A == 20.05 
AB; AP = 0.246 AB; AR — 0.13 AB; 
AT = 0.09 AB; MW = AB; MN = 
0.222 AB; MO = 2 MN; MU = 3 MN, 
etc. The theory of these simple propor- 
tions requires hardly any explanation. 
It will be better understood from the fol- 
lowing instructions for the use of this 
stick. Once the application of the stick 
is understood and the user acquires a 
little experience, it gives quick and sur- 
prisingly accurate results. 


TO ESTIMATE TOTAL HEIGHT OF TREE, OR 
HEIGHT TO ANY POINT ON THE STEM 


General.—(Recommended for trees 49 
to 70 feet in height). Select a position 
where the entire tree can be observed, 
preferably at a distance equal approxi- 
mately to the height of the tree. Hold 
the stick lightly between the thumb and 
forefinger and let it hang by its own 
weight. Move it toward or away from 
the eye until the line of sight through 
the lower end of the stick (AM) cuts the 
base of the tree and that through the up- 
per end (BW) cuts the tip of the tree. 
Quickly note the point at which the line 
of sight through the .1 graduation on the 
stick (c) strikes the tree. Measure or 
estimate the height of this point above 
ground and multiply by 10 to obtain to- 
tal height. If two men are available one 
can slide his hand up and down the stem 
of the tree and thus help the instrument 
man in determining the .1 point, thereby 
insuring greater accuracy. If AC on the 
tree trunk measured 5 feet, then the total 
height of the tree is 5 multiplied by 10 
or 50 feet: repeat the measurement a few 
more times to eliminate chance errors. 

Short trees.—(Recommended for trees 
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below 45 feet in height). Pass first line of 
sight through lower end of the stick (AM) 
and base of tree. Pass second line of sight 
through .1 graduation on stick (c) and 
d.b.h. point on tree. Quickly note the 
point at which the tip of the tree cuts 
the stick. Read the graduation of the 
stick (scale AB) and multiply this value 
by 45 to determine total height of tree. 
The same may be also obtained directly 
on the scale MW. This scale reads height 
in feet directly. 

Very tall trees—(Recommended for 
trees over 70 feet in height). Select some 
distinct mark on the tree, such as a 
branch, a dry stub, or the base of crown. 
Pass the first line of sight through the 
lower end of the stick (AM) and the 
base of the tree. The second line of sight 
should pass through the upper end of 
the stick (BW) and the tip of the tree. 
Note the point at which the chosen mark 
(branch or stub) cuts the stick. Read 
the graduation (Scale AB) and remem- 
ber it. Next, estimate the height of the 
observed mark above ground as outlined 
in paragraphs A (a) and A (b). Divide 
the height thus obtained by the figure 
previously determined. This gives the 
total height of the tree. If for example, 
the height above ground of the observed 
mark happens to be 48 feet and if this 
height represents 60 per cent of the total 
height of tree (0.6 on the scale AB), 
then the total height of tree is 48 divided 
by 6/10 or 80 feet. 


TO ESTIMATE NUMBER OF 16-FOOT LOGS 
(STUMP HEIGHT 2 FEET) 


In order to determine the point where 
top of first, second, or third log comes on 
the tree stem, first pass line of sight 
through lower end of stick (AM) and 
base of tree. Pass second line of sight 
through the log-length mark—for exam- 
ple, the two-log mark (Roman II or R) 
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and then through the d.b.h. point on 
the tree. Move toward or away from the 
tree to accomplish this. The line of sight 
through the upper end of the stick (BW) 
will then cut the stem at the top of the 
second log. To determine top of first 
or third log follow the same procedure 
except use the log length mark for one 
log (I) or three logs (III). 

Another way may also be suggested. 
Place a mark on the tree trunk 5 feet 
and 1 inch above the ground. Move away 
from the tree until the first line of sight 
can be passed through the lower end 
of the stick and the base of tree, and the 
second line of sight through the .1 grad- 
uation, and the mark already made on 
the stem (5 feet and 1 inch above ground). 
Continue to hold the stick in position. 
The top of the first log will come at .36 
on the stick, the top of the second log 
at .68, and the upper end of the stick 
will cut the top of the third log. 


S. R. GEVORKIANTZ, 
Lake States Forest Exp. Sta. 
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Fast Growinc REDwoop 


Even in the redwood region, noted for 
its high annual timber yields, a very opti- 
mistic estimate as to maximum sustained 
growth could have fallen short of the 
growth made by a stand recently measured 
in Mendocino County. This stand occurs 
directly east of Ft. Bragg, 15 miles from 
the coast, on a small flat at a fork of Marble 
Gulch that drains into Noyo River. In 
1933, its average age was 260 years and 
its volume per acre, estimated by the In- 
ternational rule, was 776,600 feet b.m.; 
thus its annual growth had averaged 2,987 
feet per acre. As shown by ring counts on 
stumps, growth was much faster during the 
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first 150 years than later. The mean an- 
nual growth during the first 100 or 150 
years was probably between 3,500 and 4,- 
000 feet per acre. 

These values are not estimated but based 
on actual measurements upon a 0.661 acre 
plot laid out in the summer of 1933 in the 
best part of this stand the whole of which 
occupies about an acre. On this plot all of 
the trees were tallied by diameters and 
crown classes, and a sufficient number of 
heights were measured to permit drawing 
a height-on-diameter curve. Diameters of 
dominants and codominants varied from 37 
inches to 80 inches, averaging 50.6 inches. 
Their heights averaged 256 feet. The larg- 
est tree was 80 inches in breast-height 
diameter and 270 feet tall. The average 
representation of tree classes, in number 
of trees per acre, was as follows: Domi- 
nant and codominant, 59.0; intermediate, 
13.7; suppressed, 16.7. 

It is interesting to note that this same 
area supported a heavy stand of redwood 
many years ago. During recent years one 
of the forks of Marble Gulch shifted its 
course and cut a new channel about 6 feet 
deep through the middle of the flat that 
supports this stand and this channel ex- 
posed portions of tree trunks of a former 
forest underlying the roots of the standing 
trees. It is probable that sometime in the 
past an obstruction in the stream channel 
caused the area to be flooded and the stand 
of that period to be killed; then after sev- 
eral feet of soil had been deposited over 
the fallen trees the cause of the flooding 
was corrected by the washing away of 
the obstruction or the cutting of a chan- 
nel around it and the stream then cut 
down to or near its original level, thus 
again providing an exceptionally favor- 
able site for growth of redwood. The 
present stand apparently reseeded in over 
a period of 50 to 80 years. 


Wituram HALttin, 
Calif. Forest Exp. Sta. 
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SOUTHERN CALIFORNIA ASSOCIATION OF 
FORESTERS AND FIREWARDENS MEETS 


The Southern California Association of 
Foresters and Firewardens held its an- 
nual meeting at San Bernardino, March 
2, 3 and 4, 1934, with an attendance of 
over 200 members, many of whom are 
active members of the Society of Ameri- 
can Foresters. 

In the papers presented and the dis- 
cussion following them, much attention 
was given to the C.C.C. work in its re- 
lation to fire prevention and erosion con- 
trol in Southern California. 

Officers elected for the coming year 
are: Spence D. Turner, President; S. A. 
Nash-Boulden, First Vice-President; Lu- 
ther C. Gordon, Second Vice-President; 
Guerdon Ellis, Treasurer; and J. E. Pem- 
berton, Jr., Secretary. 


Penn STATE Hoxtps FAREWELL BANQUET 


In the Nittany Lion Inn of State Col- 
lege, Pa., on March 26th, one of the 
milestones in the lives of the Penn State 
senior and two-year ranger foresters was 
set in place. A banquet, denoting the 
passage of another graduating class of 
Penn State foresters into the bright pres- 
ent and the prospective future, was given 
to mark the occasion. Optimism and 
good feeling were the keynotes of the af- 
fair and accounted for its most enjoyable 
success. 

In all 150 were served, 35 of whom 
were guests. Among those who spoke 
were: Dr. R. D. Hetzel, President of the 
Pennsylvania State College (who acted 
as the official representative of the college 
in complimenting the graduates upon 
their accomplishments and wishing them 
success in the future); Mr. F. W. Reed, 
Executive Secretary of the Society of 
American Foresters; Mr. John W. Keller, 
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Deputy Secretary of Pennsylvania’s Depart- 
ment of Forests and Waters; Dean Watts, 
Dean of the School of Agriculture; Mr. J. 
A. Ferguson, head of the Pennsylvania State 
Forest School; Mr. H. N. Cope, in charge 
of the Mont Alto Division of the Pennsyl- 
vania State Forest School; and Mr. C. M. 
Meek, Pensylvania Extension Forester. 


The announcement in one of the speeches 
that the two highest marks given in the 
last Civil Service Exam were given to two 
graduates of Penn State won admiration 
and praise from all those present. 


Louis W. ScHatz, 734, 
Pennsylvania State. 
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OccURRENCE OF THE STRUMELLA DISEASE 
IN THE MIDWEST 


The Strumella disease of hardwoods, 
which has attracted considerable atten- 
tion in the Middle Atlantic and New Eng- 
land States in connection with stand im- 
provement activities under the Emergency 
Conservation program, has been found re- 
cently in Minnesota. Previous records of 
the occurrence of the disease in the mid- 
western section of the country have been 
lacking except for the collection of the 
fungus Strumella coryneoidea in Mis- 
souri. 

Large Strumella cankers and fruiting 
bodies of Strumella coryneoidea were 
found on the trunks of red oaks (Quer- 
cus borealis maxima) during the fall of 
1933 in an extensive hardwood stand lo- 
cated in Rice County, Minnesota. Dis- 
eased trees were found scattered through- 
out the stand, and it is probable that a 
thorough examination will show a gen- 
eral distribution throughout the broadleaf 
deciduous region of Minnesota and ad- 
joining states. The occurrence of aged 
Strumella cankers in the midwest appears 
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to lend support to the conception that the 
disease is either a native of North Amer- 
ica or has been present for a considerable 
period of time during which it has be- 
come widely spread over the northern 
and central broadleaf deciduous region 
of the United States. 

While it is not expected that the dis- 
ease will become epidemic under normal 
conditions, its frequent occurrence on oth- 
erwise healthy trees and the resulting 
decrease in the productivity of infected 
stands makes it a factor to be taken into 
account in future cultural treatment of 
hardwood stands in the midwest. The 
removal of a major portion of the hard- 
wood stands in the region has made the 
remaining wooded areas important to the 
farming population as a source of forest 
products for local farm use and for fire- 
wood, in addition to its aesthetic value. 
Proper silvicultural cutting methods are 
sorely needed to retain the productivity 
of the remnants of the hardwood forests 
of the midwest. 


Wittiam C. BRAMBLE, 
Carleton College. 
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Forest SERVICE EsTasBiisHes NEw 
Forest REGION 


The Forest Service has announced that, 
effective July 1 next, a new national forest 
region will be established by division of 
Region VII, which now embraces all states 
containing national forests in the eastern 
and southern parts of the country. 

The new region will be known as Region 
VIII and will embrace all the states south 
of and including Kentucky, Tennessee and 
North Carolina and extending west to in- 
clude Texas and eastern Oklahoma. The 
headquarters of the region will be in At- 
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lanta, Georgia, and regional forester will 
be Joseph C. Kircher, who has been in 
‘charge of the eastern national forest work 
for the past several years. 

The region embraces the New England 
states, New York, New Jersey, Pennsyl- 
-vania, Kentucky, Virginia and West Vir- 
-ginia will form a separate region to be 
“known at Region VII. Headquarters will 
be at Washington, D. C., and R. M. Evans, 
who has been assistant regional forester in 
charge of forest management, has been 


| designated as regional forester. 
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ERRATA 


In the March, 1934, issue of the 
JouRNAL, page 357, the following correc- 
tion should be noted, in the review of The 
European Pine Shoot Moth: Allen S. 
West, Jr., should be listed as co-author 
with Roger B. Friend. 


On page 353, March, 1934 issue of the 
JouRNAL under “Erratum,” it should read 
“Tn the January, 1934,” instead of “In the 
January, 1933.” 
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The Relation of Certain Soil Charac- 
teristics to Forest Growth and 
Composition in the Northern 
Hardwood Forest of Northern 
Michigan. By R. H. Westveld. 
Tech. Bull. No. 135. Michigan Agr. 
Exp. Sta., East Lansing, Michigan. 


This is a study of soil and forest re- 
lationships in that part of Michigan north 
of a line drawn from Saginaw to Muske- 
gon. Six million acres of northern hard- 
woods from a total of 19 million acres 
of forest land comprise the area in which 
this investigation was made. 

Proceeding from the major premise 
that soil characteristics are relatively un- 
changing and that they may be deter- 
mined irrespective of forest types existing 
at a given time and that soil factors 
offer in cases of cut-over land, the only 
accurate measurable variable, the author 
proceeds systematically and logically to 
determine the effects of soil variables on 
virgin woods and finally to project this 
information into bases for land evaluation 
and reforestation. 

Following a review of the literature, 
he describes the region in which he shows 
that length of growing season is the only 
important climatic variable. 

For growth studies 1% acre plots were 
selected. Small areas were used to avoid 
irregularity, and by so doing, it was pos- 
sible to secure 85 to 90 per cent stock- 
ing. Heights and diameters of 10 to 15 
dominant trees in each plot furnished 
data for height-diameter curves. 

Increment borings were taken where 
practicable. In most cases because of 
large diameters with very hard wood, it 
was found impossible to secure ages. The 
plots were composed largely of old trees; 
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hence the conventional site index based 
on height at a definite age was not feasi- 
ble. However, since the stand was old- 
growth and the heights of the dominant 
trees fell on the flat part of a height-age 
curve, it was found practical to assign 
site index on the basis of average domi- 
nant height. A series of heights and ages 
determined on felled trees furnished the 
basis for this procedure. 


was the most abun- 
average height var- 


Since sugar maple 
dant species, and its 
ied little from the average dominant 
height of all species, this tree was taken 
as the criterion of site quality. 

Abnormal plots were eliminated on 
the basis of percentage deviation of ac- 
tual basal area from the basal area of 
10-inch and over trees. The author found 
that the total basal area of 10-inch diam- 
eters and over furnished the best criterion 
of stocking. This eliminated the increase in 
basal area caused by a large number of 
very small diameters, and thereby put 
comparisons on the basis of dominant 
trees which in the case of an equilibrium 
such as one finds in an old-growth woods, 
is the most reasonable measure of site. 

Twenty-three soil types were recognized 
and studied. In the phase of the study 
dealing with the relation of forest com- 
position to soil, strips 15 to 20 chains 
long and 1 chain wide were used. To 
avoid possible soil variations, he re- 
corded each square chain separately. 


On the basis of height of dominant — 


stand, three site index classes were rec- 


ognized: 70, 80, and 90 feet average 


height at maturity. Arbitrarily, three 
classes, 65.6 to 75.4, 75.6 to 85.4, and 
85.6 to 95.4 were used in classifying 
plots. 
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In the treatment of growth and yield 
in relation to site, the author makes the 
following comparisons, using site index 
as the base: 

1. Number of trees in dominant stand. 

2. Number of trees 10 inches d.b.h. and 
over. 

3. Basal area in square feet. 

4. Entire stand volume in feet board 
measure. 

He found that some species, such as 
basswood and American elm, showed a 
greater response to differences in site than 
_ did other species. 

Composition influenced yield. Elm and 
basswood in the composition increased 
yield, whereas beech decreased it. Yel- 
low birch had little or no influence. 

Perhaps the most significant part of 
the paper was the relationship the author 
found between certain groups of soils and 
site index. An analysis by individual 
soil types seemed somewhat questionable, 
or at least not conclusive; but when 
the soils were grouped on the basis of 
general properties, such as drainage, 
depth, and character of subsoil, better 
correlations were apparent. This fact, to 
the careful observer emphasizes the ne- 
cessity of basing research on fundamental 
data. 

It is gratifying to see here a recogni- 
tion of basic ecological relationships. 
Studies of growth are of value only to 
the area examined, unless the underlying 
fundamental factors are found. Research 
in forestry or any other science must of 
necessity have as its basis fundamental 
research rather than empirical unrelated 
data. Westveld has recognized this fact 
and found the growth influence by group- 
ing his soils on the basis of general eco- 
logical factors. 

It is impossible to cover the bulletin 
adequately in a short summary. It is 
recommended as an example of a logical 
approach to a complex forestry problem. 

Joun T. AUTEN, 
Central States Forest Exp. Sta. 
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Inheritance of Witches’ Broom For- 
mation in Pine (P. sylvestris). 
(Vererbung der Hexenbesenbil- 
dung bei der Kiefer). By J. Liese, 
Eberswalde, Zeitschr. fiir Forst.— 
und Jagdwesen, Vol. 56, No. 10, 
Oct., 1933. 


By witches’ broom formation is meant 
that phenomenon in which a branch sys- 
tem of a tree undergoes a_ significant 
metamorphosis that manifests itself in 
subnormally shortened internodes and a 
concomitantly bushy growth and results 
in a more or less diminished rate of sub- 
sequent growth. In addition, the new 
twigs very often exhibit a tendency to 
react independently of the normal correl- 
ative tropisms of the tree; they usually 
attempt collectively to grow vertically 
upwards, or occasionally extend them- 
selves in all directions from the parent 
branch, exhibiting no discernible gravi- 
tational influence. 

We are very well informed concerning 
the causes of witches’ broom develop- 
ment as in very recent times, Prof. Bar- 
on von Tubeuf, who has worked with 
this problem for a long time, published 
a thorough-going contribution on the sub- 
ject (Zeitschr. fiir Pflanzenkrankheiten 
and Pflanzenschutz. (Pflanzenpath.) Vol. 
43, 1933, pages 193-242). According to 
Prof. Tubeuf, most of the indigenous 
witches’ brooms are traceable to parasitic 
influences, among which fungi, next to 
mites, are most important. Among the 
witches’ brooms of the deciduous tree 
species, the Exoascus species rank at the 
top. The witches’ broom of silver fir 
(Abies pectinata D C), which simultane- 
ously produces at the point of infection 
the so-called silver fir canker, also is 
caused by a fungus (Melampsora Caryo- 
phyllacearum). 

But for a long time the problem as 
to the cause of spruce and pine witches’ 
brooms remained unsolved since fungous 
and other parasitic irritators were not 
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found and evidence that tended to prove 
the contrary was refuted upon counter- 
investigation. Von Tubeuf first succeeded 
in establishing the fact that spruce 
witches’ brooms were occasioned by 
growth modifications induced by internal 
disturbances. He succeeded, at three dif- 
ferent times, first in 1907 and _ twice 
through repetition of the experiment in 
1930, in producing progeny from the seed 
of spruce witches’ brooms which devel- 
oped, to the extent of 27.7 and 38.5 per 
cent in the last two experiments, the same 
bushy, witches’ broom-like growth. Thus 
the proof of transmissibility was indis- 
putably established and the witches’ 
broom phenomenom in spruce is to be 
classified, therefore, as a bud mutation. 

It was assumed that the same explana- 
tion as to the development of witches’ 
brooms was applicable in the case of the 
pines, although the evidence of precise 
experimentation was lacking. The reason 
for the latter lay in the fact that cone 
bearing witches’ brooms in pine were 
none too frequently available to the sci- 
entific investigator; the significance of 
experimentation in this field was little 
known to the layman. In response to a 
request some cones taken from _ pine 
witches’ brooms were supplied me about 
three years ago by Diplomforstwirt Bar- 
on von Werthern of Hoppenrade. The 
number of cones was limited and they 
were small in size and yielded only a few 
seeds. In addition, in the raising of the 
seedlings several were lost when attacked 
by Moniliopsis Klebahni. Nevertheless, it 
was possible to save eight plants for 
further study. Among these an apprecia- 
ble difference in the growth habit was 
recognizable even in the two-year-old 
plants and during the third year this dif- 
ference was still more pronounced. Three 
of the plants exhibited the normal growth 
habit of the pine, but the other five de- 
veloped quite completely the witches’ 
broom habit of growth. In both similar- 
ity and variations of development there 
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is a striking uniformity between the plants 
which checks with what von Tubeuf 
pointed out in his last publication on 
spruce. No doubt can exist, therefore, 
that in the case of pine as well as spruce, 
the abnormal witches’ broom habit of 
growth is to be considered as a muta- 
tion and is transmissible to the off- 
spring; that not all of the progeny are 
of the witches’ broom type can be read- 
ily attributed to the fact that nothing 
is known of the origin of the pollen and, 
therefore, of the masculine progenitor. 
It is very likely that most of the pollen 
comes from staminate flowers that grew 
on normally developed branches. It is 
remarkable, therefore, that in this ex- 
periment considerably more than one- 
half of the pines are of the. witches’ 
broom type. 

Essential differences between the healthy 
and witches’ broom pines occur also in 
the development of the root system. This 
is evident when entire root systems of 
2-year-old normal and witches’ broom 
pines are compared. In every respect, 
the root development of the witches’ 
broom pines is inferior to that of the 
normal pines. 

As is well known, and as the numer- 
ous photographs that illustrate von Tu- 
beuf’s work so excellently depict, witches’ 
brooms of pine, as well as spruce, ex- 
hibit no uniformity in their development. 
There are to be found witches’ brooms, 
recognizable as such from a distance, 
with unusually dense branches; on the 
other hand there are also “brooms” 
whose shape, as compared with that of 
normal branches, show only minor varia- 
tions and the question may well be raised 
whether or not a witches’ broom condi-- 
tion is involved. While typically dense 
witches’ brooms, as a rule, very rarely — 
bear cones, which necessarily limits the 
possibility of the transmission of this 
particular habit of growth, the lesser 
developed “brooms” are much more pro- 
lific cone bearers, and are thus more | 
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abundantly represented in the reproduc- 
tion through the seed produced by the 
diseased trees. To what extent the stunted 
growth habit is transmitted by the latter 
kind of witches’ brooms is not yet known, 
neither is it known as to whether or not 
the percentage of representatives of off- 
spring is less in cases of this sort. On 
the other hand, it is well known to every 
forester who has worked in a pine forest 
that in artificial plantations individual 
plants quite often remain stunted in form 
and never develop normally; as a rule 
they subsequently die off. Heretofore, it 
has been the practice to attribute such 
development to parasitical influences and 
not to ascribe to it any particular signifi- 
cance. Further investigations on witches’ 
broom pines are necessary to clarify this 
phenomenon. It will also be interesting 
to study the off-spring of normal branch 
systems of pine trees infected with witches’ 
brooms, to see if there exists in these 
likewise a definite tendency toward witches’ 
broom mutations that is, in part, inheri- 
table by the off-spring. 

It may be possible later to provide 
definite information along this line since 
additional breeding experiments are now 
under way, in which the seeds from cones 
of less typically developed witches’ 
brooms have been used. In any event, it 
will be appreciated if, in the meantime, 
mature cones from pine witches’ brooms 
are forwarded to me accompanied by 
precise descriptions as to the size and 
density of the “brooms” from which the 
cones were obtained. 


ADDENDA 


The conclusions of Dr. Liese are sus- 
tained by T. J. Hintikka in a contribu- 
tion entitled “Muutamia haraintoja man- 
nyn tuulenpesista (Contribution to the 
knowledge of witches’ brooms in pine)” 
appearing in Acta Forestalia Fennica, 
Vol. 39, 1933. The conclusions derived 
by Hintikka from his studies, which were 
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presumably conducted independently and 
without knowledge of those of Liese, are: 

1. The development of witches’ brooms 
in pine (P. sylvestris) is an inheritable 
characteristic to the extent that certain 
trees raised from the seed of witches’ 
broom cones manifested witches’ broom- 
like growth. 

2. In this witches’ broom development 
a very definite nanistic tendency is dis- 
played, so that one is justified in inter- 
preting the development and formation 
of witches’ brooms in the pine as nanism. 

J. Roeser, JR., 
U. S. Forest Service. 
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Calculation and Interpretation of An- 
alysis of Variance and Covari- 
ance. By George W. Snedecor, Col- 
legiate Press, Inc., Ames, Iowa, pp. 


96, 1934. $1.00. 


Research foresters who are interested in 
these statistical tools of R. A. Fisher, es- 
pecially those with but little formal sta- 
tistical training and those who find the 
original author’s writings on these sub- 
jects a bit abstruse, will welcome the 
simplified presentation in this handy desk 
manual by Snedecor. 

Since Fisher introduced these methods, 
they have been used by research workers 
throughout the world. 

Theoretically, the analysis of variance 
is a method of separating the total varia- 
tion in a population of data into two 
major classes—chance variation (experi- 
mental error) and systematic or signifi- 
cant variation. In addition the systematic 
variation is broken down and either ‘par- 
titioned to the factors with which it is 
associated; or, if known a priori, irrele- 
vant systematic variation, such as that 
due to soil differences in field plot ex- 
periments, is nullified by experimental de- 
sign. Since the sum of the variation from 
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these different sources must add to the 
total variation in the sample, a measure 
of variation is necessary that can be 
added. Standard deviations cannot be 
added directly, but their squares can be 
totaled. Fisher, therefore, used the square 
of the standard deviation as the measure 
of variation. This he called the variance. 
Practically, the analysis of variance is 
merely an extension of the well-known 
test for testing the significance of the 
difference between means of large sam- 
ples. It can be used for testing the sig- 
nificance of the differences of several 
means in large samples; but is especially 
adapted, by the use of degrees of free- 
dom, for testing the significance of sev- 
eral means from small samples. 

The analysis of variance detects the 
presence or absence of systematic varia- 
tion in a sample of data. On the other 
hand, the method of covariation mea- 
sures the degree of this systematic varia- 
tion, and gives as its end products the 
well-known simple coefficient of correla- 
tion and regression equation. The meth- 
od of covariance is especially adapted, 
through the use of degrees of freedom, 
to small samples; and to data involving 
both quantitative and qualitative vari- 
ables. 

These methods are based not only on 
the assumption that the variation within 
classes is constant and normally distrib- 
uted, but also that the involved rela- 
tionships are linear. Slight skewness, 
however, apparently does not introduce 
an appreciable error. 

The dual subject obviously divides the 
book into two major parts—the analysis 
of variance which makes up about 90 
per cent of its pages and covariance the 
remainder, or 10 per cent. 

Snedecor develops these subjects in the 
same simple and logical way i.e., from 
the simple to the complex--that he and 
Wallace used in their Correlation and 
Machine Calculation. In both sections, 
he first takes up the application of these 
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methods to data involving only one in- 
dependent variable or, as he calls it, 
“a single criteria of classification” and 
then in turn takes up the application 
two criteria and finally three or more. 
Furthermore the examples are so chosen 
that they also illustrate the variations in 
the method necessary to deal not only 
with data having one or more than one 
observation in a sub-class, but also data 
with equal or unequal numbers in these 
classes. 

The book is essentially a computers 
manual and in this respect serves its pur- 
pose very well. Numerous examples, 
from a large number of fields, are used 
to illustrate and explain the principles 
involved. For each example, the author 
not only gives the detailed computing 
steps, but he also discusses fully the 
principles involved in these computations. 
Furthermore he discusses the theory of 
the design of each experiment and the 
interpretation of the results. 

To the best of the reviewers knowl- 


edge, this is the only American reference 


in which both these methods are brought 
together in one volume and not only 
fully discussed in a simple style, but 
also illustrated by examples drawn from 
many scientific fields. ; 

Those research foresters who are in- 
terested in these methods will find this 
book invaluable. 

R. M. Brown, 


University of Minnesota. 
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Testing and Selection of Commercial 


Wood Preservatives. By S. Kame- 
sam, Officer in Charge, Wood Preser- 
vation Section, Forest Research In- — 
stitute, Dehra Dun. Forest Bulletin 


No. 81, Economy Series, 40 p. Price 
Is.6d. 


Kamesam’s Bulletin, “The Testing and 


Selection of Wood Preservatives,” is of 
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greater interest in America to technical 
and scientific workers on wood preserva- 
tives than to those actually engaged in the 
commercial treatment of wood. 

In order to properly evaluate Kame- 
sam’s work, it is necessary to regard it 
from the proper perspective. In his pref- 
ace, Kamesam expresses his appreciation 
and thanks to Dr. Richard Falck, formerly 
of the Mycological Institute, Hahn-Mun- 
den, for the facilities and help offered 
him at this laboratory where most of the 
experimental work was done. Because of 
the fact that the experimental work was 
carried on under Dr. Falck’s direction, it 
is only natural that arsenicals would as- 
sume an important réle as wood preserva- 
tives. Then too it must be borne in mind 
that in India, industrial and economic 
conditions are quite different from those 
obtaining in the United States. For this 
reason there may be more justification in 
India for attempting to substitute arseni- 
cals for coal-tar creosote than in America 
where coal-tar creosote has been found 
to be a most generally satisfactory and 
economical wood preservative. 

The laboratory technique employed by 
Kamesam to determine the toxicity of 
wood preservatives is essentially that em- 
ployed by European investigators, espe- 
cially in Germany, and usually designated 
as the “Wood Block Method.” Air-dried 
wood blocks of known weight were im- 
pregnated with different concentrations of 
solutions of the antiseptic under test. The 


blocks after drying were exposed in suit-, 


able glass flasks to pure cultures of the 
test fungi; namely, Coniphora cerebella 
Lenzites thermophila, and Fomes annosus. 

Kamesam also determined the toxicity 
of different chemicals to insects; namely, 
Callandra, a grain beetle, and Dinoderus, 
a beetle usually found in dry bamboo. 
To determine the toxicity of the chemicals 
to insects, the chemicals were distributed 
uniformly in hard wheat “noodles.” These 
consisted of 25 grams of wheat flour and 
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1 ce. of white of egg mixed with 0.25 g., 
0.125 g., 0.1025 g., 0.0125 g., and 0.00025 
g. of the chemical under test. Enough 
water was added to make a thick paste 
which was rolled out into flat noodles 
about 8 mm. wide and 3 mm. thick. 
These were dried at 80°C. for about 
twenty-four hours. About 5 g. samples 
were placed in glass tubes. A known num- 
ber of beetles were added to each tube. 
Every few days for a period of three to 
six weeks, the tubes were inspected and 
the number of dead beetles observed. A 
large amount of data showing the results 
of these tests are given in the bulletin. 

The relative leachability of the water- 
soluble wood preservatives and their ef- 
fect on mild steel was also determined. 

On the basis of the results of all of 
these tests, Kamesam attempted to deter- 
mine the relative value as wood preserva- 
tives of all the chemicals studied. It was 
assumed that the composite value indices 
of the different wood preservative chemi- 
cals may be taken as a function of the 
following factors: 

1. Cost. 

2. Leachability. 

3. Toxicity to a typical wood destroy- 
ing fungus. 

4, Toxicity to insects. 

5. Effect on mild steel at 20°C., or 
80°C. 

Different weightage numbers for these 
five factors were assumed and the com- 
posite index value for each of the chemi- 
cals calculated. “Falkamesam” (a pro- 
prietary preservative containing in addi- 
tion to other chemicals, arsenic pentoxide 
and potassium dichromate) is given the 
highest rating. 

Kamesam’s bulletin is of greatest in- 
terest to American readers because of the 
results of the laboratory tests published 
therein. In the opinion of the reviewer, 
considering the present state of our limited 
knowledge of the factors which contribute 
to the success or failure of a wood pre- 
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servative in actual use, the general recom- 
mendations given in the bulletin seem 
somewhat premature. No substitute has 
yet been found for service tests of treated 
material, and it is extremely doubtful if 
such substitutes will ever be found. At 
least, until it is definitely known that a 
copper-arsenic treatment will be effective 
in the case of timber used in brackish or 
sea-water, it would seem wise to continue 
to recommend the use of adequate coal- 
tar creosote treatments for such timber. 
Henry SCHMITZ. 
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Die Wurzelforschung in ihrer Bezie- 
hung zur praktischen Forstwirt- 
schaft. (German summary of Fin- 
nish bulletin). By Erkki Laitakari. 
Acta Forestalia Fennica 33, pp. 1-31. 
1929. 


This stimulating article deals with root 
investigations and their relationships to 
practical forest management in Finland. 
American foresters know little of the root 
systems of the forest crops they are grow- 
ing and propose to grow. 

The root systems of trees are less. in- 
vestigated than those of other plants. It 
is desirable to know forest tree root sys- 
tems, their forms, their spread, and their 
development under different situations in 
order to understand the growing condi- 
tions of a single tree and of a whole 
stand. 

The average depth of horizontal roots 
of pine become deeper with age at a 
fairly normal rate. This is partly due to 
the increasing weight of the tree and root 
system. When the vertical root system of 
older trees has reached its final extent, 
no’ great variation in the average depth of 
roots takes place. This also holds true 
for spruce although the investigated ma- 
terial is smaller. Competition between 
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trees of different sizes is less severe than 
that of trees of the same size. Seedlings 
(e.g.) do not especially suffer during the 
first year from the competition of roots 
of the mother tree. 

The author has previously reported on 
the root system of Scotch pine. Although 
relatively few measurements of spruce 
were made, the work confirmed the com- 
mon opinion that the horizontal roots of 
young spruce are nearer the surface than 
that of young pine of the same size and 
also old pine on similar test areas. No 
observations were made of mature spruce 
nor on the dry sandy heaths. The root 
system of a single birch tree was investi- 
gated and appears to be as deep as pine 
if not deeper. 

Mixtures of pine and spruce, and of 
spruce and birch show less root competi- 
tion than when in pure stands. In select- 
ing species for planting stock, those spe- 
cies whose root systems compete the least 
with one another should be carefully con- 
sidered. Root competition between the 
vertical roots of different species is rela- 
tively insignificant in comparison with the 
horizontal roots. The roots of different 
tree species may even follow down the 
cavity of rotten roots together and still 
have sufficient room. Pine has a_ well 
developed vertical root system, whereas 
that of spruce is much poorer or lacking. 
It is well known that spruce thrives 
underneath pine. 

Root competition between weeds, 
bushes, grasses and seedlings is severe in 
the upper layers of the soil. Accordingly 
it is important to know the extent of the 
root system of the ground cover in order 
to determine what species should be sup- 
pressed or destroyed. 

It is a common opinion that the deep 
root system of pine scarcely suffers from 
light burning. It is true that a portion of 
the root system of pine is deep and this 
remains uninjured; however, the greater 
part of the roots extend horizontally, 
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close to the surface, sometimes only two 
to three centimeters under the surface. 
The author has found many pine roots 
dead and rotten in burned areas. One 
cannot therefore believe that pine suffers 
light injury. Where the root systems are 
severely injured the new roots are weak. 
There is an ensuing decrease in growth. 

Light burning may, however, pay in 
obtaining good natural regeneration. The 
favorable influence of forest fire on re- 
production may be due to the lessening 
of root competition with mother trees. On 
the other hand the roots of seedlings are 
severely injured by fire and by the use 
of soil cultivating implements so that the 
growth of trees may decrease and the 
viability of seeds from seed trees be ac- 
cordingly diminished. The roots of spruce 
and pine run along close to the surface 
under moss or lichens. In quite young 
spruce the roots may be laid bare when 
the moss layer is removed. One must 
know the depth level of the root systems 
of the individual tree species under dif- 
ferent conditions before using fire as a 
silvicultural tool. 

The extent of the root system depends 
on the density of the stand. Illevssalo has 
shown that the better forest types are 
characterized by having a greater number 
of trees of similar size. The extent of 
root systems accordingly diminishes with 
increasing site quality on similar soil types. 
There is a relationship between the extent 
of the root system and soil type but not 
between soil type and density of natural 
stands. 

The number of trees in spruce stands is 
greater than that in pine stands of the 
same diameter although the root systems 
appear to extend farther than that of pine. 
Hilf observed that the outer half of the 
spruce root system lies outside the crown 
range so that the essential portion of the 
roots is smaller than the total area of 
the root system. 

Laitakari confirms the work of other 
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European investigators in that the root 
cavities left by earlier trees are of great 
significance for the vertical roots of the 
present stand. These root cavities tend to 
become choked when the land has been 
used for agricultural purposes or left 
idle. It is difficult to reforest such areas. 
This is especially true not only for all 
the compact and imperfectly drained soils 
but also the sandy soils. In them the 
roots are quickly destroyed and the cavi- 
ties closed. The low fertility of such 
soils often results in poor growth. It is 
essential to reforest areas destroyed by fire 
before the roots rot and the cavities be- 
come choked. In choosing species for re- 
forestation great care must be taken; for 
even then the chances for failure are great. 

The natural structure of the soil is 
destroyed by the removal of stumps. The 
author does not feel that this practice 
should be encouraged although it de- 
stroys nesting places of insects. Laitakari 
found deep vertical roots developing 
under the stumps. A deep root system 
must be of considerable importance in 
obtaining water on the dry heaths. 

The trees best suited for the open areas 
are those that root deeply and profusely. 
The planting of pine on sandy soils is 
questionable, since the root system of 
pine is very shallow. In Finland birch 
is better suited for such places than are 
the conifers. While birch grows slowest 
on the drier Calluna heaths, the growth 
of pine is also scanty. Pine grows better 
than birch on the loose soils. In a pre- 
vious study the author found that on the 
Calluna type the pine and birch had re- 
spectively diameters of 15.5 and 10.5 
centimeters at breast height, but the aver- 
age depths of horizontal roots were re- 
spectively 8.8 and 17.9 centimeters. The 
soils are morainic. 

It has long been observed that the roots 
of spruce and fir actually unite. This oc- 
curs also in pine stands, but to a lesser 
degree. The wind resistance is un- 
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doubtedly increased when this occurs near 
the root collar. A part of the root sys- 
tems of trees removed by thinnings may 
be used by the remaining trees. This 
phenomenon occurs most frequently in 
dense stands. The favorable influence of 
thinning is greatest in thicker stands. 

A knowledge of the root systems of dif- 
ferent species is essential from the stand- 
point of practical silviculture. It is de- 
sirable to know in thinning how far the 
roots of the removed trees extend. Such 
information is also desirable when work- 
ing the soil next to the forest boundary 
and to seed trees in order to avoid injury. 
It is desirable to know in what soils the 
roots do not anchor themselves. The roots 
of trees tend to thicken against the pre- 
vailing wind especially when a_ heavy 
vertical root system is lacking. A knowl- 
edge of the proportion of vertical and hori- 
zontal roots, of root volume to stem vol- 
ume, of the distance of the main portion 
of the roots from the root collar would 
be of considerable value. 

An excellent bibliography accompanies 
the article and considerable space is given 
to a comparison of the results of other 
workers. It would seem that an article 
emphasizing the differences in the rooting 
habits of different forest tree species 
should be accompanied by a detailed de- 
scription of the soils which are, however, 
very roughly described. 

CuHarLes DIEBOLD, 
Cornell University. 
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Meria laricis, The Leaf Cast Disease 
of Larch. By T. R. Peace and C. H. 
Holmes. Oxford Forestry Memoirs 


No. 15, 28 pp. The Oxford Uni- 
versity Press, London. 


Meria laricis Vuillemin, the leaf cast 
disease of the larch, was first described 
by Mer in 1895. The disease was first 
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reported from France, but later also was 
reported from Germany, Austria, Italy, 
Norway and England. The disease does 
not appear to have been recorded from 
America. 

In England, leaf cast appears to be 
the most important fungal disease of the 
European larch in the nursery. The fun- 
gus also attacks the western larch (L. 
occidentalis), but the Japanese (L. 
Kaempferi), Siberian (L. siberica), and 
Korean larch (L. Gmelini) are extremely 
resistant. 

The disease causes a browning and 
shedding of the needles. It usually ap- 
pears on new needles at the beginning of 
May. The disease is greatly influenced 
by moisture, dry weather, dry weather 
often causing an almost complete cessa- 
tion of attack. The fungus overwinters 
on the needles of the previous year, lying 
on the ground or still attached to the 
plant. Apparently it is unable to spread 
very far without biotic aid and conse- 
quently new nurseries can be kept free 
from the disease by bringing larch into 
them only in the form of seed. 

A considerable amount of work was 
also done on the possibility of controlling 
the disease by spraying. Spraying recom- 
mendations are given, which are to some 
extent provisional. The fact is empha- 
sized that it is usually easier to prevent 
the disease from becoming established in 
nurseries than to control it after it has 
become established. 

Several other fungi cause a disease of 
European larch somewhat resembling that 
caused by Meria laricis. These are Cla- 
dosporium laricis, Sphaerella laricina, 
and Hypodermella laricis. None of these 
fungi, however, appear to have been re- — 
ported from England. The disease caused 
by Meria laricis may also be confused — 
with frost damage to larch. The differ- 
ences between the damage caused by frost 
and that caused by Meria are described. 
Frost has been described as a predispos- 
ing factor to the disease, but it has been 
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found that Meria can become epidemic 
without any aid from it. 

The morphology and biology of Meria 
in culture were also studied, and the re- 
sults of this study are reported in con- 
siderable detail. 

Messrs. Peace and Holmes have made 
an important contribution to forest path- 
ological literature. This study may well 
be taken as an example of how forest 
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tree diseases should be studied. It is 
encouraging to note that in England my- 
cological research is financed by the For- 
estry Commission. Can it be that our 
English forester cousins across the sea 
have a nicer appreciation of the impor- 
tance of forest pathology to forestry than 
we in this country? 
Henry SCHMITZ, 
University of Minnesota. 
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On THE CAUSE OF Birp’s-EYE MAPLE 


Editor, JouRNAL OF FORESTRY, 
Washington, D. C. 
Dear Sir: 

The pictures that we form from data 
may be likened to shadows, which are 
long or short, faintly or distinctly out- 
lined, as the light varies; whence it 
happens often that a few data, which 
have been gathered in the uncertain light 
of an unknown environment, throw very 
realistic shadows under varying lights and 
thus constitute, as it were, a very plas- 
tic material in the hands of opinion. This 
may be illustrated sufficiently, perhaps, 
by the pictures that can be shadowed 
forth from the data that are presented 
in the article “Is Suppression A Possible 
Cause of Bird’s-Eye in Sugar Maple?” by 
L. A. Holmberg, which was published in 
the JOURNAL OF Forestry for December, 
1933 (Vol. XXXI, No. 8, Pp. 968-970). 
That article relates, as its title indicates, 
to a most perplexing phenomenon, which 
is of special interest to geneticists as well 
as to foresters. This discussion of the ar- 
ticle cannot, nor does it seek to, over- 
throw the author’s conclusion regarding 
the cause of the phenomenon; it merely 
shifts the light a little, and, of course, 
the shadows, which the data then cast, 
appear somewhat different in clearness, 
form, and size. 

The author’s conclusion is that sup- 
pression causes the figure; for, although 
the title of the article questions, its sub- 
stance affirms and is positive. Thus, to 
quote “We may conclude from the above 
table that the great majority of trees 
which are severely suppressed during the 
first century of their growth will develop 
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the bird’s-eye figure to a commercial ex- 
tent.” The data, as he admits, do not 
prove his hypothesis. Another may be- 
lieve that the figure is hereditary; the 
data do not disprove this hypothesis. An- 
other, seeing the data in still another 
light, or wishing (it may be) to avoid 
the dangers of the Scylla of environment 
on the one hand and the Charybdis of 
heredity on the other, might conclude that 
there is a safer middle way over which 
neither heredity nor environment has ex- 
clusive authority; the data are attractive 
to this hypothesis likewise. The shadows, 
which the data cast in the light of these 
hypotheses, are different, but in no in- 
stance are they grotesque. Therefore, 
since the data have been presented in the 
light of but one of them and since the 
investigation of the phenomenon is hard- 
ly in its final stages, it may not be pre- 
sumptuous or inopportune to interpose 
some of the theoretical claims of the 
other (genetical) side. 

To avoid ambiguity, terms must be 
defined. Since the author uses the term 
“suppression” freely and without defini- 
tion or reference thereto, it is, perhaps, 
legitimate to suppose that he does not re- 
gard suppression as being synonymous 
with slowness of growth. I interpret his 
use of the term to mean growth reduced 
below inherent tendencies by external 
conditions. 

The data strongly suggest a correla- 
tion between slowness of growth and the 
bird’s-eye figure. Suppression is assumed 
to be the cause of the observed slowness 
of growth. The question arises “Was it?” 
For such growth-rapidity differences might 
result as readily from hereditary, as from 
environmental, causes, whence the ob- 
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served difference does not necessarily 
identify the cause of the figure. The 
geneticist might deem it as logical to 
conclude that the phenomena are hered- 
itarily correlated or linked, and his con- 
clusion would be based on excellent prem- 
ises, as any good text book on genetics 
will attest. In fact, he could adduce ex- 
cellent theoretical reasons for reversing 
the author’s conclusion and asserting 
that the observed slowness of growth is 
caused by a factor for the bird’s-eye figure. 
Such linkages are not unusual; the chro- 
mosome theory of inheritance, which is 
generally accepted by geneticists, has 
some of its strongest support in the nu- 
merous linkage relationships that have 
been disclosed experimentally. They pro- 
vide powerful genetical tools that en- 
able the investigator to explore the hered- 
ity of the species more rapidly, and they 
are useful in other ways; therefore, the 
geneticist always expects and searches for 
them. 

Since both heredity and environment 
may affect the rate of growth and noth- 
ing is known about the conditions under 
which each of the bird’s-eye trees grew, 
nothing adequate to the purpose can be 
concluded regarding the cause of the 
rapidity or prolonged slowness of growth 
of the individual trees. Therefore, since 
the hypothesis (that suppression causes 
the slow growth and hence the figure) re- 
quires a great multitude of affirmative 
cases in support (unless a breeding-test 
is resorted to), and even then could be 
demolished by the power. of a single, 
well established, negative instance, it is 
obvious that the data that were obtained 
from the examination of twenty-six trees 
mentioned by the author cannot alone 
give any great support to that hypothesis. 

In view of the subtle and powerful 
influences that environmental factors are 
known to exert on the expression of 
hereditary characters, a study of differ- 
ences in rapidity of growth, which es- 
tablishes the fact alone and ignores the 
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cause, can hardly produce facts suffi- 
cient for the scientific proof of the au- 
thor’s conclusion, notwithstanding the 
comfort that may be derived by the en- 
vironmentalist from the apparent rela- 
tionship that exists between the intensity 
or distinctness of the bird’s-eye figure 
and the rate of growth. It is easily con- 
ceivable that the tendency or power to 
produce the bird’s-eye figure under cer- 
tain environmental conditions is inher- 
ited. Thus, suppression might intensify 
the expression of the figure without being 
its fundamental cause; so that, of a num- 
ber of suppressed trees, some might have 
the figure and some might not. But if 
environment alone were responsible, any 
tree would produce the figure upon being 
suppressed, and in this respect all the 
trees would be hereditarily equal. There- 
fore, a study of the location of bird’s- 
eye trees in the stand might be of great 
value in a search for the cause. Such a 
study might well seek to ascertain not 
only whether all suppressed trees have 
the figure or not, but also whether or 
not all vigorous and (or) dominant trees 
do not have it; for exceptions in either 
class would constitute annihilating evi- 
dence against the hypothesis. 
F. I. RicHTer, 
Inst. of Forest Genetics. 


Is Herepity A PossisLe CAUSE OF Birp’s- 
Eye In Sucar Map.Le? 


Editor, JoURNAL OF FORESTRY, 
Washington, D. C. 


Dear Sir: 


The article entitled “Is Suppression a 
Possible Cause of Bird’s-eye in Sugar 
Maple?” is only one, but nevertheless a 
particularly colorful ray of light upon a 
very interesting and apparently contro- 
versial subject. It is an outgrowth of a 
more complete investigation carried on at 
the Lake States Forest Experiment Station 
especially from the standpoint of heredity. 
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Had it been regarded as the final word 
in the matter, the article should have 
been entitled, “Suppression is the Cause 
of Bird’s-eye in Sugar Maple.” Previous 
to this study there was no factual basis 
for the highly advisable “middle course” 
advanced by Mr. Righter. 

Among the chief conclusions (though 
hardly suitable for publication) were 
the need and procedure of further inves- 
tigation. The chief value of the shorter 
research projects lies in the discovery of 
material for further study. No extended 
researches should be made without one 
or several preliminary investigations upon 
which to base further procedure. 

As would be expected, the cambium of 
the figured trees transmits certain evi- 
dences of the figure to the bark, espe- 
cially in the fissures, by which bird’s- 
eye trees can be identified in the stand 
by the trained and careful observer. Thus 
it would be possible to obtain certain 
information concerning the environment of 
particular trees showing the figure. 

Our data has revealed that an ecolog- 
ical study of the problem would have to 
extend over a period of as much as two 
centuries to give conclusive proof. The 
present surroundings of a particular tree 
might not reveal basic environmental 
causes, for the reason that the virgin 
stand is constantly changing. New trees 
are springing up, others are fading away, 
and shortly there remains no evidence 
on the ground of their ever having exist- 
ed. Due to the fact that bird’s-eye fig- 
ure is not apparent until the tree is be- 
tween fifty and ninety-five years old, even 
a study of the genetics of bird’s-eye ma- 
ple would necessarily extend over a pe- 
riod greater than the useful life-span 
of one investigator. We must therefore 
take advantage of all the material and 
virgin stands available at present without 
delay in order to lay out plans of procedure 
for future generations to follow if this most 
beautiful wood is to be produced by them. 

We must not permit the “uncertain 
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light of an unknown environment” to de- 
ter us. In the hands of the skillful mod- 
ern investigators collections of evidence 
become true pictures and authentic biog- 
raphies of the trees studied. Nor need we 
fear the “personal equation” which is 
portrayed as molding the “plastic mate- 
rial” of fact. Only the conclusions may 
change. Highly constructive rays of light 
come through the prisms of personal 
opinion. Given the basic honesty and 
fairness, without which no man is a Ca- 
pable investigator, conclusive facts are 
in safe hands. 

In order to obtain a more intimate 
picture of the individual trees, they were 
separated into small groups to determine 
the growth trends. When these groups 
growth trends were applied to the in- 
dividuals, it was found that with only one 
exception our conclusions as submitted 
were accurate. In this case the tree 
might equally well have been placed in 
the group having light figure or later 
losing it, as it was in the group next 
above it having no figure at all. Clearly 
this was a border line tree influenced by 
one or many variables. 

The theory of linkage cannot be re- 
futed, but it may be strongly suspected 
that the inherent weakness referred to 
is really inherent strength to withstand 
a century of such slow growth, without 
succumbing, as is present in only seven 
per cent of the decades for all trees 
and ages in a virgin stand. Undoubtedly 
such exceptional conditions of prolonged 
slowness of growth (otherwise spoken 
of as suppression) are found in the lives 
of a small fraction of one per cent of 
the trees in a virgin stand. 

As has been suspected, the editorial — 
command “Be brief and stick to your 
subject!” has caused the deletion of much | 
information and data which would have 
had a bearing on the present discussion. 


LeRoy H. Hotmserc, 
N. Y. State Conservation Dept. 
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SECTIONAL REPRESENTATION ON THE Coun- 
CIL AND OCCUPATIONAL CLASSIFICATION OF 
Society MEMBERS 


Pursuant to the petition of the Allegheny 
Section requesting the consideration of the 
matter of Sectional representation on the 
Council, and in connection with the pro- 
posed changes in membership policy which 
have been discussed before several Sections, 
the Constitution of the Society will be 
brought up for revision by vote of the mem- 
bers this coming fall. 

Probably the most difficult problem in 
this connection will be to work out a plan 
for Sectional representation suitable to all 
the Sections and to the membership at large 
and still retain a Council of not more than 
11 members. It seems to be generally con- 
ceded that to give each of the 17 Sections a 
representative on the Council would not 
only make the latter unwieldy but would 
give Sections unequal weight, due to dis- 
proportionate membership. Consequently 
any such plan requires a gerrymander of 
the Sections into districts or voting regions. 
A purely tentative plan was submitted to 
the Sections in March. As an aid in con- 
sidering the relative merits of representa- 
tion by voting districts on the one hand, or 
by general vote of the Society as at present, 
on the other, Table 1 is submitted which 
was prepared with the codperation of the 
secretaries of the different Sections to whom 
acknowledgment is hereby made. 

The table gives the Sectional estimates of 
active voting membership as of approxi- 
mately March 1, divided into occupational 
classes. The item, “Other U. S. Depts.”, 
includes the Indian Service, Park Service 
and divisions in the U. S. Department of 
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The data on the C.C.C. em- 
ployment is probably not completely separ- 
ated from the Forest Service but may be 
accepted for the present. Under Education, 
farm forest extension is included as well as 
secretaries of trade associations. The per- 


Agriculture. 


centages as well as the number in each 
class are given for each Section, and a sum- 
mary showing total government, states, edu- 
cational and private status. It may be 
noted that the largest Section outnumbers 
the smallest by a ratio of 74 to 1 and that 
five Sections contain more than half of the 
membership. Government service includes 
55 per cent, and with states’ service, public 
employment accounts for 71 per cent of our 
membership. When educational positions 
are deducted, there remains but a little 
over one-tenth of the enrollment in private 
employment. In the report on forest edu- 
cation by Graves and Guise, Table 1, page 
32, the percentages of employment of 1718 
graduates, omitting foreign, and tree and 
landscape work, totalled, for all public 
employment, plus education and extension, 
64.6 per cent as against present Society en- 
rollment, omitting non-forestry and un- 
known, of 88 per cent. Private forestry, on 
the same basis, shown by Table 1 to be 
preponderantly in the forest industries, 
gave a percentage of 35.4, as against So- 
ciety enrollment of 12 per cent. There has 
been a considerable shift from private em- 
ployment to temporary jobs in forestry 
with the federal government, but if the 8 
per cent given for the C.C.C. in Society 
data is considered as deducted from private 
industry, the figure on this corrected basis 
still remains 23 per cent as against the So- 
ciety membership of 12 per cent. 
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There are two reasons for this condition. 
First, the Society was founded at a time 
when there was practically no employment 
outside of government service, and has thus 
drawn largely of this class until recently. 
The enrollment also includes a considerable 
number of federal and a few state em- 
ployees who are not graduate foresters, 
while those of like status working for the 
forest industries have seldom been accepted. 
The second reason is that foresters although 
graduates, who are employed by lumber 
companies, sales agencies or other commer- 
cial enterprises have not taken as much in- 
terest in the Society, nor has the Council 
been as ready to admit them, until within 
the last year, when the principle was finally 
established that a degree in forestry qual- 
ified a candidate for admission to Junior 
membership without the necessity of being 
engaged in “forestry” work at the time of 
admission. Under past existing conditions, 
it would appear that the membership is 
representative of the different occupations, 
except in the field of forest industries, 
where it. is notably deficient. 

It is up to the Society to demonstrate its 
value to all classes of graduates in forestry 
and it is especially necessary at this time in 
view of the responsibilities facing the for- 
est industries under Article X of the Lum- 
ber Code, that men entitled to membership 
by reason of graduation from forest schools 
should join the Society and identify them- 
selves definitely with the profession of for- 
estry which the Society represents. It is 
urged that both the Sections of the Society 
and especially the forest schools make an 
effort to arouse the interest of these private 
foresters and secure their application for 
membership during the present year. The 
Executive Secretary’s office will extend any 
aid possible to accomplish this end. 


H. H. CHAPMAN, 
President. 
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DOINGS OF THE EXECUTIVE SECRETARY 


On Marsh 12, attended the hearing be- 
fore the NRA on President Roosevelt’s pro- 
posed amendment to Article II of the Lum- 
ber Code. 

On March 19, attended the hearing be- 
fore the House Committee on Wildlife Con- 
servation, on the bill to create the Ever- 
glades National Park in Florida. Since 
neither the Council, nor the Society as a 
whole, has ever taken a position on national 
park policy, I naturally could not testify 
concerning this proposed legislation. 

Spent March 26 to 28 at State College 
and Mont Alto, Pennsylvania, first, to at- 
tend the annual banquet of the students’ 
Forestry Club and address them regarding 
membership in the Society, and second, to 
renew acquaintance with the members of 
the Forest School faculty. It would re- 
dound to the good of the order if similar 
visits could be made each year to all the 
forest schools. Unfortunately the limita- 
tions of time and money stand in the way. 

On April 5, 6 and 9, attended meetings 
of the Forest Conservation Code Joint Com- 
mittee and of its sub-committee on legisla- 
tion, to devise ways and means for the con- 
summation of the public part of the Forest 
Conservation program. 

Among the Society members who visited 
the Society office during the month were 
Paul G. Redington; Nelson Brown, New 
York State College of Forestry; Winslow 
L. Gooch, Chesapeake Corporation, West 
Point, Virginia; F. W. Besley, State For- 
ester of Maryland and member of the Coun- 
cil; Tom Gill, Pack Forestry Trust; John 
F. Preston, Hammermill Paper Company, 
Erie, Pennsylvania; Henry M. Meloney, 
NRA; R. L. Hogue, Benton Harbor, Michi- 
gan. Other callers were R. Y. Yard, Secre- 
tary, National Parks Association; Harold 
M. Day, Convention Bureau Manager of the 
Syracuse, New York, Chamber of Com- 
merce and a graduate of the New York 
State College of Forestry; and Mr. Andrews 
of the British Columbia Forest Service. 

FRANKLIN REED, Executive Secretary. 
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Awnnuat Meetinc TO Be HELD IN 
WASHINGTON 


The 34th annual meeting of the Society 
will be held at Washington, D. C., January 
28, 29, 30, 1935. 

The committee on arrangements and 
program are: Franklin Reed, Chris Granger 
and H. H. Chapman. 

All members of the Society who have 
suggestions regarding the program or ar- 
rangements for this meeting or have topics 
or papers in mind which they would like to 
present or hear discussed will please com- 
municate promptly with any member of 
the committee. Full consideration will be 
given to all communications in an effort to 
select the subjects and papers offering the 
greatest interest and benefit to those attend- 
ing. 

Society affairs will be given a prominent 
place on the program. 


Be 


Francis GARNER MILLER 


1866-1934, 


The death of Francis G. Miller, Dean 
of the School of Forestry, University of 
Idaho, occurred on March 8th, from heart 
disease. Miller’s health had been grad- 
ually failing, but with the devotion to 
duty which had marked his entire profes- 
sional career, he carried his responsibil- 
ities until within a few days of his death. 

His loss means the passing of one of 
the pioneers and outstanding men of the 
profession. In his chosen field of teach- 
ing he had a long and honorable record. 
For two years after his graduation from 
the Yale School of Forestry in 1903 he 
was associated with the U. S. Forest Serv- 
ice with George Clothier and others in 
developing planting in the plains section, 
during which period he was on the teach- 
ing staff of the forestry school at the Uni- 
versity of Nebraska. 
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In 1907 Miller organized the forestry 
department at the University of Washing- 
ton at Seattle and was dean of that School 
until 1912. After a three year interim, 
as manager of the Wenatchee Columbia 
Co. in commercial orcharding, he became 
head of the forestry department of the 
State College of Washington at Pullman. 

In 1917 Miller was chosen as dean of 
the School of Forestry at the University 
of Idaho, serving in this capacity until 
his death, building up a strong and effli- 
cient school. He was fully alive to the 
broader responsibilities of his profession 
and served as a most useful and effective 
member of the Idaho State Codperation 
Board of Forestry since its inception. 
His influence was constantly felt in the 
laws and administration of the regula- 
tory fire control measures supervised by 
this board. 

In 1932 Dean Miller and his wife took 


a sabbatical year in Europe. During the 


Francis GARNER MILLER 
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last year his principle responsibility was 
the organization of the new school for- 
est. It is said that in 43 years Miller 
never missed an appointment on account 
of illness. 

To all who knew him Dean Miller was 
uniformly courteous. He had an infinite 
capacity for painstaking labor and mas- 
tery of detail, combined with clear vision 
and sound judgment of relative impor- 
tance of things. He commanded univer- 
sal respect, from his students, from the 
lumbermen of Idaho, from legislators, 
the public and from his host of friends 
in forestry. His passing is a great loss 
but the tradition of unselfish service which 
he exemplified has been welded into the 
institution whose course he guided for 
seventeen years. : 

Francis G. Miller was born at Lanark, 
Illinois on June 2, 1866, son of Isaiah 
and Isabel Jane Miller. He is survived 
by his wife Evelyn Depew Miller and by 
one brother and seven sisters. 

H. H. CHapMan. 


PERSONALS 


Paul G. Redington has returned to 
the U. S. Forest Service. In a press 
statement issued on February 26, Secre- 
tary of Agriculture Wallace announced 
that Mr. Redington, who has been Chief 
of the Biological Survey for the past 
seven years, would return to the Forest 
Service in an important administrative 
position on March 1; that his transfer 
was brought about at his own request; 
and that it will make his previous long 
experience again available to that service, 
where certain important activities are now 
expanding. 


Mr. John Barnes of Berkeley, California, 
has been appointed to handle forestry 
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and game management work for the Soil 
Erosion Service in the Tennessee Valley 
on stations to be established in northern 
Alabama, Tennessee and western North 
Carolina. 


SECTION NEWS 


Minnesota 


An open meeting was held on March 
Ist at 6:30 P. M. in the Men’s Union, 
University of Minnesota. Thirty-two were 
present, of whom seventeen were mem- 
bers. After dinner, William T. Cox pre- 
sented a very interesting illustrated talk 
on forestry in Brazil. 

At the meeting of April 12, Mr. Frank 
Yetka, Secretary of the Minnesota Con- 
servation Commission, and Mr. E. W. Tink- 
er, Regional Forester, discussed “The Prob- 
lem of Public Forests in Minnesota.” 

A field meeting was held on April 14- 
15 at LaCrosse, Wisconsin. The after- 
noon of the 14th was spent looking over 
the erosion control work as carried on 
in the vicinity of Winona by Mr. Carlos 
Bates, of the Lake. States Forest Experi- 
mentation Station. The following speak- 
ers and subjects were presented at the 
evening session: R. H. Davis, Regional 
Director, Soil Erosion Service, LaCrosse, 
Wis., “Erosion Control in the Coon 
Creek Watershed”; E. H. Hardisty, Bu- 
reau of Agricultural Engineering, “Ex- 
perimental Projects at the Upper Missis- 
sippi Erosion Station”; L. C. Tschudy, 
Bureau of Agricultural Engineering, “C. 
C. C. Activities in the Erosion and Flood 
Control Camps of Wisconsin, Minnesota 
and North Dakota”; O. E. Hays, Supt. 
Upper Mississippi Valley Erosion Experi- 
ment Station, “The Experimental Pro- 
eram of the Bureau of Chemistry and 
Soils, and Its Bearing on the Erosion 
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Control”; R. C. Steele, Supt. Upper Mis- 
sissippi Game and Fish Refuge, Winona, 
Minnesota, “The Effect of Erosion Con- 
trol on the Upper Mississippi Game and 
Fish Refuge”; E. G. Holt, Conservation 


JOURNAL OF FORESTRY 


ELecTIONS TO MEMBERSHIP 


Biologist, “Integration of Forestry and 
Game Management in Erosion Control.” 
A field trip was made on April 15 to 
the erosion station and the Coon Creek 
watershed. 


The following men have been elected to the grade of membership indicated: 


ALLEGHENY SECTION 
Junior Membership 


Ackerman, Philmore E. 
Chisman, Henry H. 
Clouser, Rex Walter 
Cooper, William Edward 
Dunpal, William McKee 
Fetzer, Carl D. 
Foreman, Harry A. 
Fritz, Nelson Herbert 
Holtz, I. Basil 

Kern, Samuel J. 
Kinney, Chester L. 
Leader, J. Norman 
Muth, Frank Theodore 
Nadler, Harry 

Olliver, Ephe M. 
Renshaw, James F. 
Savage, Wilbur L. 
Sluzalis, Laurence L. 
Sowers, Jr., David W. 
Ward, William B. 


CALIFORNIA SECTION 
Junior Membership 


Berriman, Leland F. 
Boehm, Edward E. 
Bower, Russell W. 
Buck, John M. 

Burks, George F. 
Dennison, Sidney V. 
Durbrow, Houghton 
Fischer, William Frederick 
French, Norman Hughes 
Gifford, Arthur D. 
Hughes, John E. 
Kernohan, Clifford T. 
Klugh, Richard H. 
London, Arthur 
McLees, Kenneth C. 
Meckel, Fred A. 

Mors, Richard Henry 
Nordstrom, George T. 
Nourse, Everett F. 
Perkins, Neil L. 

Short, Laurence R. 
Sowder, James E. 
Spinney, Wesley W. 
Stowell, Morton Deene 
Swensen, Marriner 
Vance, Gordon B. 
Wagner, Claude A. 
Wagner, Roy G. 
Watson, Alice D. 


Werner, Edward H. 
Senior Membership 


Baumann, Herman 
Farley, James P. 
Gerhardy, Carl O. 
Oliver, Thomas K. 
Pemberton, Jr., James E. 
Smith, Leland S. 


CENTRAL ROCKY MOUNTAIN 
SECTION 


Junior Membership 


Anderson, Clarke A. 
Anderson, Lionel C. 
Barrows, Maynard 
Brown, George K. 
Harp, Gordon D. 
Kreutzer, Edward M. 
Laird, Leonard H. 
McCord, Paul P. 
McCutchen, A. A. 
Price, LaMar G. 
Walker, Nat 
Worthington, Elmer L. 


MINNESOTA SECTION 
Junior Membership 
Campbell, Donald W. 
Christopherson, Ralph Hane 
Dahl, Ernest B. 
Dolence, Frank L. 
Jally, William W. 
Kukachka, Emil G. 
Miley, Harry G. 
Price, Donald E. 


Senior Membership 
Probstfield, Edwin Elroy 


NEW ENGLAND SECTION 
Junior Membership 
Airoldi, Louis 
Bunnell, Ralph G. 
Croke, W. Harry 
MacNaughton, Victor B. 
Orsi, Charles Robert 


NEW YORK SECTION 

Junior Membership 
Batterson, Leigh J. 
Bergoffen, William Wolf 
Brentlinger, Paul D. 
Chaikin, Leon Edward 


Fohrman, Fred E. 
Holmberg, LeRoy A. 
Hahn, Palmer Leonard 
Hamilton, James F. 
Robens, Ward Harold 
Stark, Eric W. 
Wangaard, Frederick F. 
Wiese, Fred W. 


NORTH PACIFIC SECTION 
Junior Membership 


Blomstrom, Roy 
Hartman, Homer J. 


NORTHERN ROCKY MOUNTAIN 
SECTION 
Junior Membership 
Clarke, Stanley C. 
Davis, William L. 
Ficke, Herman O. 
Fisher, George M. 
Flint, Alfred A. 
Frykman, Joel L. 
Jahn, E. C. 
Marks, Elmer R. 
Neff, Laurence P. 
Pierson, Royale K. 


OHIO VALLEY SECTION 


Junior Membership 
Fuerchtenicht-Boening, Rudolph 


OZARK SECTION 
Junior Membership 


Benson, Carl Eynar 

Gray, Walter J. 

Hawes, Edmund Thacher 
Settel, Lee S. 


SOUTHEASTERN SECTION 
Junior Membership 
Pilmer, Harold E. 
SOUTHWESTERN SECTION 
Junior Membership 
Diggs, Robert Lewis 
Keeney, Kenneth Andrews 
WASHINGTON SECTION 
Senior Membership 
Bedwell, Jesse L. 


SOCIETY AFFAIRS 
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ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Junior Members, Senior 


Members and Fellows for comment or protest. 


The list includes all nominations received since the 


publication of the list in the April JourNAL, without question as to eligibility. The names have not 
been passed upon by the Council. Important information regarding the qualifications of any candi- 
date, which will enable the Council to take final action with a knowledge of essential facts, should be 
submitted to the undersigned ‘before June 10, 1934. Statements on different men should be submitted 


on different sheets. 
confidential. 


FOR ELECTION TO GRADE OF JUNIOR MEMBERSHIP 


Name and Education 


Barrett, Laurence 
Univ. of Wash., B.S.F., 1932. 
Beeman, Robert M. 
Univ. of Wash., B.S.F., 1932; Yale, 
M. F., 1933. 
Bignell, George A. 
Mich. State, 1905-1909. 
Bishop, Alfred H. 
N. Y. State, B.S.F., 1929, M.F., 
1931. 
Blakeney, J. C. 
N. C. State, B.S.F., 1933. 


Boe, J. H. 
Two year course, West of Scotland 
Agric. College, 1916; Practical 


course Univ. of Wash., 1917. 
Bromley, W. S. 

Pa. State, B.S.F., 1931. 
Brown, Gordon L. 

Mich. State, B.S.F., 1932. 
Burnside, J. Oliver 

Colo. Agric., B.S.F., 1932. 
Campbell, Bernard T. 

N. Y. State, B.S.F., 1932. 
Campbell, Robert A. 

Mich. State, B.S.F., 1932. 
Carr, Edward T. 

Mich. State, B.S., 1933. 
Centerwall, Bruce 

Univ. of Mont., B.S.F., 1932. 


Coonrod, Melvin A... 
Univ. of Idaho, B.S.F., 1932. 
Cox, Allen H. 
Univ. of Wash. B.S.F., 1930, M.S. 
F., 1932. 
Curtis, Valleau C. 
N. Y. State, B.S.F., 1926. 
Davis, Paul B. 
Geneva College, A.B., 1927; Pa. 
State, B.S.F., 1930. 
DeVries, Wade E. 
Univ. of Mich. A.B., 1921; Univ. 
of Calif., M.A., 1922. 
Ebert, Arthur J. 
Colo. Agric., B.S.F., 1926. 
Elder, Lynn 
Univ. of Wash., B.S.F., 1931. 
Ernest, Albert D. 
Ala. Poly. Inst., 1922-1923. 
Field, W. D. 
Univ. of Idaho, B.S.F., 1926. 
Fleishel, J. Percy 
N. Y. State, B.S.F., 1925. 


Title and Address 


Technician (Junior Forester), T.S.I., 
Lurton, Ark. 

Cultural Foreman, U. S. F. S., Camp 
F-4, Moulton, Ala. 


Foreman, Timber Stand Imp., Tripp 
Canyon Camp, Pima, Ariz. 

Forester, C. C. Camp, Ricker Mills, 
Vt. 


Project Supt.,.Buck Creek Camp F-4, 
Marion, N. C. 
Forestry Foreman, Camp MeNairy, 
Selmer, Tenn. 


Camp Supt., C.C.C. Camp Zaleski, 
S-56, Zaleski, Ohio. 

Forestry Foreman, Camp Este F-3, 
Nemo, So. Dak. 

Asst. Cultural Supt., Ozark N. F., 
Russellville, Ark. 

Cultural Foreman, U. S. F. S., Spike 
Camp, Pleasant View, Va. 
Technical Foreman, E.C.W., U. S. 
F. S., Strongs, Mich. 

Technical Foreman, U.S.F.S., Camp 
16-A, Globe, Ariz. 

Technical Foreman, U.S.F.S., Winni- 
bigashish Dam Camp, Deer River, 
Minn. 

Cultural Foreman, C.C.C. Camp 
TVA-4, U.S.F.S., Boise, Idaho. 
Cultural Foreman, T.S.I., Ozark N. 
F., Russellville, Ark. 


Forester and Nurseryman, Charles 
Curtis Company, Callicoon, N. Y 
Chief Forester, Asst. Supt., Morgan- 
Monroe State Forest, Martinsville, 
Ind. 

Taxation Economist, Forest Taxation 


Inquiry, U.S.F.S., Wash., D. C. 


Sr. Forest Ranger, U.S.F.S., Coll- 
bran, Colo. 

Timber Stand Imp. Foreman, Camp 
Sylamore, Calico Rock, Ark. 
Associate Timber Expert, Forest 
Survey, Box 92, Lake City, Fla. 
Assistant to Land Agent, Potlach 
Forests, Inc., Lewiston, Idaho. 
Purchasing Agent, Putnam Lumber 
Company, Shamrock, Fla. 


Communications relating to candidates are considered by the Council as strictly 


Proposed by Section 
Ozark 


Southeastern 


Southwestern 


New York 


Appalachian 


Appalachian 


Ohio Valley 
Central Rocky Mt. 
Ozark 

New York 
Minnesota 
Southwestern 


Minnesota 


Northern Rocky Mt. 
Ozark 


New York 
Ohio Valley 


Washington 


Central Rocky Mt. 
Ozark 

Southeastern 
Northern Rocky Mt. 


Southeastern 
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Name and Education 


Fonnesbeck, Frank O. 

Utah State, B.S.F., 1933. 
Forder, Milton H. 

Univ. of Minn., B.S.F., 1930. 
Franklin, Russell D. 

Univ. of Ga., B.S.F., 1931. 
Gates, Earl Frank 

N. Y. State, B.S.F., 1928. 
Gerred, Don L. 

Mich. State, B.S.F., 1933. 


Gilmore, Dudley W. 

N. Y. State, B.S.F., 1930. 
Gray, Donald V. 

Mich. State, B.S.F., 1932. 
Grogan, Harold L. 

Univ. of Ga., B.S.F., 1934. 
Gross, Virgil T. 

Univ. of Maine, B.S.F., 1932. 
Harris, Ernest A. 

Univ. of Wash. B.S.F., 1931. 
Hebert, Clyde Harold 

La. State, B.S.F., 1934. 
Hershberger, Ralph H. 

Pa. State, B.S.F., 1929. 
Holgate, Charles G. 

Univ. of Wash., B.S.F., 1931. 
Holsoe, Torkel 

Copenhagen, Ist degree, 1924, M. 

F., 1930. 
Holt, Ted M. 

Univ. of Minn., B.S.F., 1934. 
Howland, C. F. 

Mich. State, B.S.F., 1927. 
James, Corland Lehman 

Univ. of Idaho, B.S.F., 1933. 
Jones, Richard D. 

Univ. of Mich., B.S.F., 1934. 
Kilgore, W. Elbert 

La. State, B.S.F., 1934. 
Kroeber, John K. 

Mich. State, B.S.F., 1928. 
Lansdon, William H. 

Univ. of Idaho, B.S.F., 1927. 
Lehman, John William 

La. State, B.S.F., 1934. 
Lopez, Juan 

Univ. of the Philippines, B.S.F., 

1925. 


Lorenz, Ralph William 
Univ. of Minn., B.S.F., 1930. 


Lunnum, Knut 

Univ. of Wash., B.S.F., 1929. 
Mark, Gordon G. 

Pa. State, B.S.F., 1932. 
Marvin, Glenn E. 

Mich. State, B.S.F., 1927. 
Mathey, Norris 

Univ. of Wash., B.S.F., 1930. 
Meekins, E. H. 

N. Y. State, B. S. F., 1932 
Millard, Ned D. 

Towa State, B.S., 1930. 
Mollenhauer, William, Jr. 

Mich. State, B.S.F., 1933. 
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Title and Address 


Asst. Supt., T.V.A. Camp 25, New 
Tazewell, Tenn. 

Technical Foreman, Winnibigoshish 
Dam Camp, Deer River, Minn. 

Camp Supt., C.C.C. Camp P-67, 
Bainbridge, Ga. 

Forestry Foreman, C.C.C. Camp 63, 
Tuckahoe, N. J. 

Technician (Junior Forester) N.I.R. 
A. Camp, Sante Fe N. F., Santa Fe., 
N. Mex. 

Teacher of Biology, N. Tonawanda 
High School, Tonawanda, N. Y. 
Technical Foreman, C.C.C. Camp 
F-1, Glennie, Michigan. 

Nursery Foreman, Clinton Nursery, 
T.V.A., Clinton, Tenn. 

Cultural Foreman, C.C.C. Camp, Ft. 
Douglas, Russellville, Ark. 

Cultural Foreman, Ozark N. F., 
Russellville, Ark. 

Welsh, La. 


Camp Supt., C.C.C. Camp S-54, 
Townshend, Md. 

Cultural Foreman, C.C.C. Camp F-23, 
Lost Corner, Ark. 

Supt., Silvicultural Work, Morgan- 
SaaS State Forest, Martinsville, 
nd. 

Forestry Foreman, Camp S-51, Ken- 
tucky. 

Camp Supt., Gibson Camp PE-56, 
Dyer, Tenn. 

Cultural Forester, C.C.C. Camp S- 
260, Troy Idaho. 

Technical Forestry Foreman, C.C.C. 
Camp Zaleski, Zaleski, Ohio. 

Dora, Alabama 


Agent, Blister Rust Control, B.P.I., 
U.S.D.A., Escanaba, Mich. 

Cultural Foreman, Camp Alabama, 
T.V.A. 5, Nitrate Plant, Ala. 

1230 Bristol Highway, Kingsport, 
Tenn. 


Dist. Forester, Forest District 9, 
Iloilo, P. I. 


Technical Foreman and Blister Rust 

Control, Superior N. F., Duluth, 
inn. 

Cultural Foreman, 

Thornburg, Ark. 

Junior Technician, N.IL.R.A. Camp, 

Williams River, W. Va. 

phe Michigan E.C.W., Wolverine, 
ich. 


Camp F-16, 


Cultural Foreman, E.C.W., Camp 
Push Mountain, Calico Rock, Ark. 
Cultural Foreman, E.C.W., U.S.F:S., 
aioe Va. 

unior Forester, U.S.F.S., : 
Utah. ear 
Cultural Foreman, Ouachita N.F., 
Eagleton, Ark. 


Proposed by Section 
Appalachian 


Minnesota 
Southeastern 
Allegheny 


Southwestern 
New York 


Ohio Valley 
Southeastern 
Ozark 

Ozark 

Gulf States 
Allegheny 
Ozark 

Ohio Valley 


Minnesota 

Ozark 

Northern Rocky Mt. 
Ohio Valley 

Gulf State: 

Ohio Valley 
Northern Rocky Mt. 
Gulf States 

Arthur F, Fisher 
Franklin Reed 

O. W. Pflueger 


Minnesota 
Ozark 
Allegheny 
Ohio Valley 
North Pacific 
Allegheny 
Intermountain 


Ohio Valley 


Name and Education 


Monroe, A. F. 
Mich. State, B.S.F., 1922. 
Moore, Rokert B. 
Pa. State, B.S.F., 1933. 
Mosely, Geo. W. 
Univ. of Ga., B.S.F., 1933. 
Muzzall, Alex H. 
Univ. of Calif., B.S., 1915, M.S.F., 


1916. 
Nelson, Ralph William 

Univ. of Minn., B.S.F., 1934. 
Newcomer, Fred R. 

Univ. of Idaho. B.S.F., 1931. 
Nicewander, Walter 

Purdue, B.S.F., 1933. 
Nordwall, David S. 

Mich. State, B.S., 1933. 
Olden, James S. — 

N. Y. State, B.S.F., 1929. 
Olson, Stanley B. 

Univ. of Minn., B.S.F., 1932. 
Percival, W. Clement 

N. Y. State, B.S.F., 1923, M.S., 

1926, Ph.D., 1933. 
Petersen, Elmer 

Colo. Agric., B.S.F., 1929. 
Petty, Clarence A. 

N. Y. State, B.S.F, 1930 
Richards, Horace, Jr. 

Univ. of Idaho, B.S.F., 1933. 


Ripatte, Carl H. 
Mich. State, B.S.F., 1923. 
Roe, Arthur L. 
Univ. of Minn., B.S.F., 1932. 
Ruff, Frederick J. 
N. Y. State, B.S.F., 1929. 
San Buenaventura, Porfirio 
Univ. of the Philippines, B.S.F., 
1932. 
Sanders, Roy Dale 
Univ. of Minn. B.S.F., 1932. 
Schaap, L. P. 
N. Y. State Ranger School, 1927. 


Schumaker, Oren F., 
Univ. of Idaho, B.S.F., 1931. 
Sears, Esmond W. 
N. Y. State, Expects to return to 
college in May for B.S. 
Seastrom, Paul N. 
Univ. of Minn., B.S., 1934. 
Seguerra, Justino 
Univ. of the Philippines, B.S.F., 
1933. 
Seizert, B. F. 
Mich. State, B.S.F., 1928. 
Sentell, Nathaniel Wesley 
La. State, B.S.F., 1934. 
Setser, Alexander L. 
N. C. State, B.S.F., 1933. 
Seymour, Wellington G. 
Cornell, 1923-1926; Univ. of Idaho, 
1927-1929. 
Shaw, Ezra I. 
Mich. State, B.S., 1912. 
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Title and Address 


Supt., Carroll Camp PE-59, McKen- 
zie, Tenn. 

Crew Foreman, E.C.W. Camp 56, 
Ways Landing, N. J. 

Forester, E.C.W., Ga. Forest Sery- 
ice, Waycross, Ga. 

Mer., Goodyear Rubber Plantations, 
Kakasalon, Mindanao, P. I. 


Landscape Foreman, Jay Cooke 
Park, Minnesota. 

Technical Foreman, E.C.W. Camp 
793, Hill City, S. Dak. 

Junior Forester, U.S.F.S., 
Chippewa River, Loretta, Wis. 
Technical Foreman, E.C.W., Harney 
Nap ssa Dak. 

Cultural Foreman, Ozark N. F., Ark. 


Camp Foreman, N.I.R.A., Dinner 
Creek Camp, Deer River, Minn. 
Technician Junior Forester, Durbin, 


W. Va. 


Cultural Foreman, Ozark N. F., Rus- 
selville, Ark. 

Foreman, C.C.C. Camp 15, Tupper 
Lake, N. Y. 

Green Lumber Foreman, 
Scanlon Lumber Company, 
Oregon. 

Camp Supt. E.C.W., F-15, Tiger- 
ville, Hill City, S. D. 

Cultural work, E.C.W., Superior N. 
F., Minn. 

Technical Foreman, E.C.W., Olustee, 


Camp 


Brooks- 
Bend, 


. Forester and Dist. Forester, 
Bureau of Forestry, Zamboanga, 
Zamboanga, P. I. 

Blister Rust Control Agent, B.P.L., 
Brainerd, Minnesota. 

Dist. Forest Ranger, Pinchot Dist. 
Choctawhatchee N. F., Crestview, 
Fla. 

Technician (Junior Forester) U.S. 
F.S., Brookhaven, Miss. 

Woods Imp. Foreman, C.C.C. Camp 
Scioto, S-69, Friendship, Ohio. 


Field Asst. Lake States For. Exp. 
Sta., St. Paul, Minn. 

Ranger, Bureau of Forestry and As- 
sistant, School of Forestry, Univ. of 
the Philippines, Laguina, P. I. 
Technical Foreman, E.C.W. Camp, 
State Forest, Henryville, Ind. 

Plain Dealing, La. 


Ranger Forester, T.V.A., Knoxville, 
Tenn. 

Forester, E.C.W. Camp 123, Eliza- 
bethville, Pa. 


Technical Forester, C.C.C., October 
Mountain Forest, Becket, Mass. 
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Proposed by Section 
Ozark 
Allegheny 
Southeastern 
O. W. Pfluger 
H. Norton Cope 
Arthur F. Fischer 
Minnesota 
Central Rocky Mt. 
Ohio Valley 
Northern Rocky Mt. 
Ozark 


Minnesota 


Allegheny 


Ozark 
New York 
Northern Rocky Mt. 


Central Rocky Mt. 
Minnesota . 
Southeastern 
Arthur F. Fischer 
Franklin Reed 

O. W. Pflueger 


Minnesota 


Southeastern 


Northern Rocky Mt. 
Ohio Valley 


Minnesota 

Arthur F. Fischer 
Franklin Reed 
O. W. Pflueger 
Ohio Valley 
Ozark 
Appalachian 


Northern Rocky Mt. 


New England 
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Name and Education 


Shields, John F. 
Univ. of of Mont., B.S.F., 1932; 15 
credits toward M.S.F. 
Slater, Bradley F. 
N. Y. State, B.S. 
Soriano, Doroteo 
Univ. of Philippines, B.S.F., 1931. 


Spiers, James F. 
irae of Ga., B.S.F., 1931. 
Stauffer, Donald E 
Mich. east phe) Fo 1930; 17 cred- 
its toward 
Stewart, Guy R 
Univ. of Calif, B.S., 1906; Cor- 
nell, Ph.D. 
Stratton, Harold M. 
Univ. of Wash., B.S.F., 1928 
Stringfield, Will 
La. State, B.S.F., 1931. 
Stover, William S. 
Mich. State, B.S.F., 1925. 
Swanson, David C. T. 
Pa. State. 
Swarthout, Arthur P. 
Mich. State, B.S.F., 1934. 
Sypulski, John L. 
N. Y. State Ranger, 1929; 2 yrs. 
N. Y. State, 1933. 
Tremarello, Joseph 
N. Y. State, B. S., 1929. 
Vincent, Paul Y. 
Mich. State, B.S.F., 1932. 
Von Voigtlander, Karl A. 
Mich. State, B.S.F., 1931. 
Waldenberger, Emile R. 
N. Y. State, B.S.F., 1913. 


Warner, Edwin R. 

Univ. of Mich., B.S.F., 1933. 
Whitaker, Richard E 

Univ. of Mont., B.S.F. 
Wild, Paul D. 

Mich. State, B.S., 1931. 
Williams, Luther, Jr. 

N. C. State, B.S.F., 1932. 
Yost, Paul A. 

Pa. State, B.S.F., 1929. 
Ziegler, Karl F. 

Univ. of Minn., B.S.F., 1934. 


FOR ELECTION TO GRADE OF SENIOR MEMBERSHIP 


Abbott, A.H. 
Univ. of Mont., Ranger short 
course pee Member 1921). 
Arnold, Leroy D 
Univ. of Mich., B.S.F., 1917. 
(Junior Member, 1929). 
Ashman, Robert I. 
Cornell, A.B., 1913; Yale, M. F.,, 
1929. (Junior Member, 1930). 
Beattie, R. Kent 
Univ. of Neb., B.S., 1896, A.M., 
1898. (Junior "Member, 1932). 
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Title and Address 


Sr. Topographic Draughtsman, U.S. 
F.S., Missoula, Mont. 


Cultural Foreman, C.C.C. Camp F21, 
Plainview, Ark 

Forester and Asst. Prof. of Forest 
Surveying, U.S.F.S., P. I. 


Asst. Technician, Forest Survey, U.S. 
F.S., Lake City, Fla 

Forester, Platt Natl. Park, Sulphur, 
Okla. 


Sr. Forest Ecologist, U.S.F.S., New 


Haven, Conn. 


Junior Forester, U.S.F.S., Ouachita 
N.F., Mena, Ark. 
Cultural Foreman, Nantahala N. F., 
Rainbow Springs, N. C 
Forest Survey, Southern For. Exp. 
Sta., Lake City, Fla. 
Asst. Supt. E.C.W. Camp _ 56S, 
Medaryville, Ind. 

Pisgah N. F., 


Cultural Foreman, 

Asheville, N. C. 

Field Asst. N. Y. State Ranger 

School, Wanakena, N. Y. 

Ist Lt. Camp 20, T.V.A., New Taze- 

well, Tenn. 

Technical Foreman, U.S.F.S., Flag- 

staff, Ariz. 

Technical Foreman, E.C.W. Ottawa 
N. F., Jackson, Mich. 

Salesman for landscape work, Ivy 

Floral and Landscape Co., New 

Norke New: 

Cultural Foreman, Geo. Wash. N. F., 

Mt. Solon, Va. 

Asst. to Technician, U.S.F.S., Mis- 

soula, Mont. 

Supt., Camp No. 3, Hiawatha N. F., 

Steuben, Mich. 

Cultural Foreman, Pisgah N. F., Hot 

Springs, N. C. 

Supt., Camps 56S and 67S, Medary- 

ville, Ind. 

Awaiting appointment with U.S.FS., 

2314 Quincy St. N. E., Mpls., Minn. 


Forest Supervisor, Helena and Cab- 
inet N.F., Thompson Falls, Montana 


Asst. to Dir. of Forestry, pens of 
Indian Affairs, Wash., D. 


Asst. Prof. of Forestry, Univ. of 
Maine, Orono, Maine. 


Principal Pathologist, Div. Forest 
Pathology, B.P.I., Wash., D. C. 


Proposed by Section 
Northern Rocky Mt. 


Ozark 
Arthur F. Fischer 
Franklin Reed 


O. W. Pflueger 
Southeastern 


Ozark 


New England 


Ozark 
Appalachian 
Southeastern 
Ohio Valley 
Ohio Valley 
New York 


Appalachian 
Southwestern 
Ohio Valley 
New York 


Ohio Valley 
Northern Rocky Mt. 
Ohio Valley 
Appalachian 
Ohio Valley 


Minnesota 


Northern Rocky Mt. 


- Washington 


New England 


Washington 


Name and Education 


Bradder, Wilbur E. 
N.Y. State Ranger School, 1918. 
(Junior Member, 1925). 
Brockway, Earle M. 
Univ. of Maine, B.S.F., 1915. 
(Junior Member, 1924). 
Dayton, W. A. 
Williams College, B.S., 1905, M.A., 
1908. (Junior Member, 1926). 
Fields, Ralph E. 
Univ. of Mont., B.S.F., 1925. 
(Junior Member, 1926). 
Fitting, R. R. 
Univ. of Mont., 3 terms, Ranger’s 
short course. (Junior Member, 
1929). 
Gerrard, Paul H. 
Univ. of Idaho, B.S.F., 1923. 
(Junior Member, 1926). 
Gilmour, John D. 
Ont. Agric., B.S.A., 1908; Forest 
School, Toronto, B.S.F., 1911. 
(Junior Member, 1929). 
Graeber, R. W. 
N. C. State, B.S. Agr. 1911, B.S.F., 
1930. (Junior Member, 1927). 
Gravatt, G. F. 
Va. Polytechnic Inst., B.S., 1911, 
M.S., 1912; 2 years grad. work at 
Univ. of Calif., and Geo. Wash. 
(Junior Member, 1924). 
Gurley, H. H. 
N. Y. State, 3% years. (Junior 
Member 1927) 
Hartley, Carl 
Graduate, Univ. of Neb., W. Va., 


Geo. Wash., Hopkins; Univ. of 
Calif.. Ph.D. (Junior Member, 
1924). 


Hedgcock, George G. 
Univ. of Neb., B.S., and M.A.; 
Wash. Univ. Ph.D. (Junior Mem- 
ber, 1927). 
Hill, Robert R. 
Univ. of Neb., A.B. 1906; Post- 
graduate work in forestry and law, 
1908-1910. (Junior Member, 1923). 
Hurit, L. C. 
Univ. of Neb., B.S.F., 1914. (Jun- 
ior Member, 1932). 
Jensen, Victor S. 
Univ. of Minn., B.S.F., 1925: Yale, 
M.F., 1928. (Junior Member, 
1927). 
Joy, C. A. 
Univ. of Mont., B.S.F., 1926. (Jun- 
ior Member 1926) 
Klehm, K. A. 
2 years Ranger’s short course, 
Montana. (Junior Member, 1929). 
Kramer, William P. 
Pa. State, B.S., 
Member, 1933). 


1919. (Junior 
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Title and Address 


Dist. Forester, Vt. Forest Serv. Rut- 
land, Vt. 


Blister Rust Control Agent, U.S.D.A., 
N. Abington, Mass. 


In Charge, Office of Forest Range In- 
vestigations, U.S.F.S., Wash., D.C. 


Asst. Supervisor, Custer N. F., Bil- 
lings, Mont. 


Forest Supervisor, Cabinet and St. 
Joe N. F., St. Maries, Idaho. 


Asst. Supervisor in charge of Blister 
Rust Control, Clearwater N. F., 
Orofino, Idaho. 

Consulting Forest Engineer, North- 


cliffe-Rothermere Interests, 75 Park 


Avenue, Quebec, Canada. 


Ext. Forester, N. C. Agric. Ext. Ser., 
Raleigh, N. C. 


Asst. Chief, Div. of Forest Pathology, 
B.P.I., Wash., D. C. 


Technical Assistant, Coeur d’Alene 
N.F., Coeur d’Alene, Idaho 


Pathologist, Div. Forest Pathology, 
B.P.I., Wash., D. C. 


Senior Pathologist, B.P.I., Wash., 
D. C. 


Asst. to Chief of Range Ment., U.S. 
F.S., Washington, D. C. 


Assoc. Range Examiner, N.R.M. For- 
est and Range Exp. Sta., Missoula, 


Mont. 
Asst. Silviculturist, N. E. Forest Exp. 
Sta., New Haven, Conn. 


Assistant Supervisor, Deerlodge N.F., 
Butte, Mont. 


Assoc. Logging Eng., Kaniksu N.F., 
Sandpoint, Idaho. 


Supervisor, Pisgah and Unaha N.F., 
Asheville, N. C. 
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New England 


New England 


Washington 


Northern Rocky Mt. 


Northern Rocky Mt. 


Northern Rocky Mt. 


New England 


Appalachian 


Washington 


Northern Rocky Mt. 


Washington 


Washington 


Washington 


. Northern Rocky Mt. 


New England 


Northern Rocky Mt. 
Northern Rocky Mt. 


Appalachian 
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Name and Education 


Marshall, Robert 
N. Y. State, B.S.F., 1924; Harvard, 
M.F., 1925; Johns Hopkins, Ph.D. 
1930. (Junior Member, 1925). 


Martin, J. F. 
Mass. State, B.S. 1912, M.S., 1914, 
Ph.D., 1915. (Junior Member, 
1928). 

McLaughlin, R. P. 
Yale, M.F., 1926, Ph.D., 1932. 


(Junior Member, 1927). 
Melis, Percy E. 
Oregon State, 1923. (Junior Mem- 
ber, 1926). 
Muck, Lee F. 
Univ. of Mich., 
Member, 1925). 
Posey, G. B. 
Univ. of Md. B. S., 1912; Ore. 
Agric., M. S., 1915. (Junior Mem- 
ber, 1928). 
Potter, Arthur 
Univ. of Idaho and Univ. of Mont. 
(Junior Member, 1927). 
Shepard, W. C. 
Cornell, B.F., 1907; Yale, M.F., 
1907. (Junior Member, 1930). 
Simpson, Alva A. 


1913. (Junior 


Univ. of Calif., 1 year. (Eng.) 
(Junior 1927) 

Sowder, Arthur M. 
Univ. of Idaho, 1927. (Junior 


Member, 1927). 

Space, Ralph S. 
Univ. of Idaho, B.S.F., 1925. (Jun- 
ior Member 1926) 

Swenning, Karl A. 
N. Y. State, B.S.F., 1920. (Junior 
Member, 1923). 

Templar, J. N. 
2 yrs. Eastman College, 1 yr. Nor- 
mal. (Junior Member, 1927). 

Urquhart, J. C. 
1% yrs. Univ. of Mont. (Junior 
Member, 1926). 

Watkins, William N. 
N. Y. State, B.S., 1916, some work 
toward M.F. (Junior Member, 
1923). 

Weber, Charles G. 
N. Y. State, B.S., 1916. (Junior 
Member, 1927). 
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Title and Address 


Dir. of Forestry, Office of Indian Af- 
fairs, Wash., D. C. 


Senior Pathologist, B.P.I., Wash. 


DaCe 


Supt., Camp Roosevelt S60, Clinton, 
Conn. 


Asst. Forester at Large, Indian For- 
est Service, Spokane, Wash. 


Asst. Dir. of Forestry, Indian Serv- 
ice, Spokane, Wash. 


Sr. Pathologist, B.P.I., Wash., D. C. 


Asst. Forest Supervisor, Boise N. F., 
Boise, Idaho. 


Forester at Large, E.C.W., State of 
Conn., New Haven, Conn. 


Forest Supervisor, Custer and Bea- 
verhead N.F., Dillon, Montana. 


Asst. Prof. of Forestry, Univ. of 
Idaho, Moscow, Idaho. 


Ranger at large, Blackfeet N.F., 


Kalispell, Montana. 


Forester and Mer. of Woods Dept., 
The Mead Corp., Kingsport, Tenn. 


Helena N. F., 


Forest Supervisor, 
Helena, Mont. 


Asst. Supervisor, Lolo N. F., Mis- 
soula, Mont. 


Asst. Curator, Section of Wood 
Technology, U. S. Natl. Museum, 
Wash., D. C. 


Asst. Chief, Paper Section, U. S. 
Bureau of Standards, Wash., D. C. 


Proposed by Section 
Washington 


Washington 


New England 


Northern Rocky Mt. 


Northern Rocky Mt. 


Washington 


Intermountain 


New England 


Northern Rocky Mt. 


Northern Rocky Mt. 


Northern Rocky Mt. 


Appalachian 


Northern Rocky Mt. 


Northern Rocky Mt. 


Washington 


Washington 


FOR ELECTION TO GRADE OF ASSOCIATE MEMBERSHIP 


Goodman, Robert B. 
Cornell, C.E., 1894. 
Li Knowles A. 
niv. of Calif., B.S., 191 AS 
1924, a 


Mgr. Goodman Lumber Co., Marin- 
ette, Wis. 


Chief, B.P.I., Wash., D. C. 


Wisconsin 
Ohio Valley 
Washington 
Allegheny 
Appalachian 
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FOR ELECTION TO CRADE OF CORRESPONDING MEMBERSHIP 


Gron, Alfred R. H. 
Harvard 1917; Copenhagen, M.F., 
1923, Ph.D., 1931. 

Hiley, Wilfred E. 
Queens College, B.A., 1908, M.A., 
1911. 


Johnson, Tor William 
Studenterexam. Skara, 1899; Jag- 
nast., Skogsinstitut, 1903. 


Saari, Eine Armas 
Univ. of Helsinki, M.A., 1919, 
Ph.D., 1922. Also studies at Ox- 
ford, Yale and Columbia. 


Prof. of Forestry, Royal Agric. Col- 
lege, Copenhagen, Denmark. 


Mer. Woodlands Dept., 
Hall, Ltd., Devon, Eng. 


Dartington 


Prof. and Dean, 
Djursholm, Sweden. 


Skogshogskolan, 


Prof. of Forest Economics, Univ. of 
Helsinki, Finland. 


S. O. Heiberg 
L. W. Rathbun 
. A. Cope 

. Hosmer 
. Chapman 
. Munns 

. Heiberg 
. Hosmer 
. Munns 
_ Dana 

. Heiberg 
. Hosmer 


Pm bl oo Pl 
2 MNO ANOAMM: 


S. O. Heiberg 


C. F. KorstTIAn, 
Member of Council in charge of Admissions. 


642 JOURNAL OF FORESTRY 


Send for Special Catalog of 
Tools that Get Work Done! / 


eee job in forestry and public work can be done 

better with tools designed for their special purpose. 
Here are only 4 of nearly 100 different special purpose 
tools which we make for man-sized jobs. All are one- 
piece forgings of special analysis steel with handles of 
selected second growth Northern White Ash—practical- 
ly unbreakable yet perfectly balanced and without an 
ounce of dead weight. Designed from our experience 
of more than a third of a century. 


Send for Special Catalog 


NEW SHANK TER 
MATTOCK HOE Meee Se" 


Old timers, as well as in- 
experienced workers, pre- 
fer this tool for clearing 
jobs. Shank integral with 


Heavy enough to cut young saplings, brush and briers, yet blade. Angle of handle 


perfectly balanced and much lighter to handle than a common with blade can be set to 
mattock. Head can’t loosen or come apart. Tempered blade suit man’s height — no 
stands rough work. Cat. No. NM3. backaches. Both edges 


cut; holds edge; won't 
choke. Cat. No. SWK. 


EXTRA HEAVY STEEL RAKES Special Purpose Tools 


UNION 


Multiply Results 


Heads up to 18 in. wide, extra long teeth and strong, one-piece con- 
struction. Made with or without 18 in. steel shank to protect w 
handle from fire. We make Road Rakes, Asphalt Rakes, Refuse 
Rakes and Two-man Rakes (with 2 handles) for spreading stone, 
gravel, etc. Cat. No. Al4 illustrated. 


= SPEEDY 


SEEDLING 


Sharp, heavy blad il 
ground or thick sod, quickly pries hoade elie Highly SETTER 
useful and widely used. Cat. No. SSS. 


These Tools Sold by Leading Jobbers Everywhere. Write for Special Catalog. 


THE UNION FORK & HOE COMPANY 
COLUMBUS, OHIO 
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Explosives and Blasting Supplies 
FOR EVERY PHASE OF FOREST CONSERVATION WORK 


Write for technical or non-technical information 


ES oe be ee oe ee 
ELS ATLAS POWDER COMPANY | 
ail Wilmington, Del. . Cable Address — Atpowco a 
; West of Rocky Mountains e 
THE GIANT POWDER ©., CONS. 


San Francisco, California 


UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. 

Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 

For catalog and further information address 
FORESTRY DEPARTMENT 


FIRE RAKES PLANTING TOOLS 
BRUSH HOOKS THINNING AXES SW ATTERS 
AXES, HOES, BARK BLAZERS and SPECIAL TOOLS for 


Land Owners, Timber Growers, Turpentine Operators 


THE COUNCIL TOOL CO. 


Makers 
WANANISH, N. C. 


THE NEW YORK STATE COLLEGE OF FORESTRY 
SYRACUSE, N. Y. 


Undergraduate courses of four years are offered in forestry leading to the de- 
gree of Bachelor of Science. There is also opportunity for graduate work in several 
branches of forestry leading to advanced degrees. 

The College has ample laboratories and classrooms in William L. Bray Hall and 
the Louis Marshall Memorial Building. It has forest properties approximating 20,000 acres 
that serve for demonstration, research and instruction in forestry. 

Special laboratories for instruction in wood technology, in pulp and paper making, 
in kiln-drying and timber-treating and a portable sawmill are other features of this in- 


stitution. 
Catalog mailed on request. SAMUEL N. SPRING, Dean 
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Me coll pry 50c each for 50 copies of the January, 1934, 


February, 1934, and March, 1934, issues of the 
JOURNAL OF FORESTRY. Demands of new members have completely 
exhausted our stock and we must have 50 copies AT ONCE. If you wish, 
credit can be applied on your dues. SEND ALONG THESE COPIES TODAY 


to 


SOCIETY OF AMERICAN FORESTERS 
810 Hill Building Washington, D. C. 


THE SYRACUSE TREE MARKER 


For marking trees in connection with thinnings, 

improvement cutting, timber cruising, girdlings, 

marking of cutting areas, trails, survey lines, 

establishment of permanent corners, temporary 
and permanent sample plots, etc. 


Six months on the market and used by more than 
400 foresters in all parts of the United States. 


COOK MANUFACTURING CO. 


218 HILLSIDE STREET SYRACUSE, N. Y. 


— 


’ 


Second Edition—Just Off the Press! 
FOREST BANKRUPTCY IN AMERICA 


By Lirut. Cou. GEORGE P. AHERN, Author of Deforested America 
324 pages. Bound in Forest Green Cloth. Price $2.00. 
P With Forewords by HoN. GIFFORD PINCHOT AND WARD SHEPARD 
This authoritative report, presenting the situation in each of the forty-eight states and graphically picturing 
the huge waste and wanton destruction of one of our most important national resources, should cause 
every citizen to think and act. 
ue AN AMAZING ACCOUNT OF FOREST CONDITIONS TODAY 
nthusiastically praised by foremost forestry authorities—includi j 
S ng Raphael Zon, Major R. Y. Stuart, 
8S. T. Dana, Edward I, Kotok, Tom Gill, A. F. Woods, H. H. Bennett aa others. ; 


THE SHENANDOAH PUBLISHING HOUSE, INC., Publishers 


Plant, Strasburg, Virginia. 


207 Evans Bldg., 1420 New York Ave., N. W., Washington, D. C. 


CUMULATIVE INDEX 


ated publications of the Society of American Foresters this CUMULATIVE 
Oey is an invaluable aid to every forester and offers easy access to all of 
e forestry literature written since 1905, appearing in the Procrrpines, For- 


ESTRY QUARTERLY, and JouRNAL oF Fo 1 i 
a nln ae RESTRY. Price, prepaid, $1.00. Send 


| SOCIETY OF AMERICAN FORESTERS 
Suite 810, Hill Bldg., 839 17th St. N. W., Washington, D. C. 


ee 
SOCIETY OFFICERS 
aS aS 


Officers and Members of Council 


President, H. H. Cuapman, Yale School of Forestry, New Haven, Conn. 
Vice-President, Earte H. Crapp, Forest Service, Washington, D. C. 
Secretary-Treasurer, C. M. Granger, U. S. Forest Service, Washington, D. C. 


Council 


The Council consists of the above officers and the following members: 


Term expires Term expires 

HemWiet DESLEY 2s Dec. 31, 1937 E. L. Demmon______________Dee. 31, 1935 
EmAnNvEL Fritz... Dec. 31, 1937 A. F. Hawes._______-— Dee. 31, 1935 
MARDI SHEPARD. Dec. 31, 1937 C. F. Korstran.__._____-Dec.. 31, 1935 
Som Nee OPRING.. Dec. 31, 1937 Huco WInKENWERDER..._________Dec. 31, 1935 


Member in Charge of Admissions 
C. F. Korstian 


Executive Offices 


810 Hill Bldg., Washington, D. C. 
FRANKLIN W. ReEeEp, Executive Secretary 


Section Officers 


Allegheny 
Sloan, Chairman, Anthracite Forest Prot. Assoc., 514 Hazelton Natl. Bank Bldg., Hazelton, Pa. 


Jee 
A. C. McIntyre, Vice-Chairman, Dept. of Forestry, State College, Pa. 
H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 


W. J. Damtoft, Chairman, Champion Fibre Co., Canton, N. C. 
William Maughan, Vice-Chairman, Duke University, Durham, N. C. 
I. H. Sims, Secretary, 223 Federal Bldg., Asheville, N. C. 


California 
George H. Cecil, Chairman, Chamber of Commerce, Los Angeles, Calif. 
Jay H. Price, Vice-Chairman, U. S. Forest Service, San Francisco, Calif. 
Russell Beeson, Secretary, U. S. Forest Service, San Francisco, Calif. 


Central Rocky Mountain 
W. J. Morrill, Chairman, 617 Remington St., Ft. Collins, Colo. 
Wm. R. Kreutzer, Vice-Chairman, Box 567, U. S. Forest Service, Ft. Collins, Colo. 
H. D. Cochran, Vice-Chairman, (Denver) U. S. Forest Service, Denver, Colo. 
C. L. Van Giesen, Secretary-Treasurer, U. S. Forest Service, Ft. Collins, Colo. 


Gulf States 
P. M. Garrison, Vice-Chairman, Bogalusa, La. 
Robert Moore, Secretary, University Station, Baton Rouge, La. 
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Intermountain 


‘arki , Chairman, U. S. Forest Service, Ogden, Utah. 
ae N. Coane Univ. of Idaho, Southern Branch, Pocatello, Idaho. 
H. N. Shank, Secretary, U. S. Forest Service, Ogden, Utah. 


Minnesota 


. Rees, Chairman, Div. of Forestry, University Farm, St. Paul, Minn. : 
Bera arcelisnts Secretary-Treasurer, Lake States Forest Exp. Sta., Univ. Farm, St. Paul, Minn. 


New England 


R. M. Ross, Chairman, 3683 Whitney Ave., Mt. Carmel, Conn. 
H. J. MacAloney, Secretary, Northeastern Forest Exp. Sta., 335 Prospect St., New Haven, Conn. 


New York 


H. P. Brown, Chairman, N. Y. State College of Forestry, Syracuse, Nos 
W. M. Harlow, Secretary, N. Y. State College of Forestry, Syracuse, Nags 


Northern Rocky Mountain 


Theodore Shoemaker, Chairman, U. S. Forest Service, Missoula, Mont. 
C. D. Simpson, Vice-Chairman, U. S. Forest Service, Coeur d’Alene, Idaho. 
Harry Ade, Secretary, U. S. Forest Service, Missoula, Mont. 


North Pacific 


H. J. Andrews, Chairman, U. S. Forest Service, Portland, Ore. 

S. A. Wilson, Secretary-Treasurer, Pac. N .W. Forest Exp. Sta., U. S. Court House, Portland, Ore. 
Vice-Chairman, Oregon: S. V. Fullaway, 510 Yeon Bldg., Portland, Ore. 

Vice-Chairman, Washington: C. S. Chapman, c/o Weyerhaeuser Timber Co., Tacoma, Wash. 
Vice-Chairman, British Columbia: R. C. St. Clair, District Forester, Vancouver, Can. 
Vice-Chairman, Hawaii: C. S. Judd, 1828 Vancouver Highway, Honolulu, Hawaii. 

Vice-Chairman, Alaska: B. F. Heintzleman, U. S. Forest Service, Juneau, Alaska. 


Ohio Valley 


Stanley, S. Locke, 121 State Capitol, Springfield, Ill. 
T. E. Shaw, Secretary-Treasurer, Purdue University, Lafayette, Ind. 


Ozark 


Glen Durrell, Chairman, Okla. Forest Service, Broken Bow, Okla. 
Wilson Martin, Vice-Chairman, Highland Rim Office, Dickson, Tenn. 
Charles A. Gillett, Secretary, 1923 N. Tyler St., Little Rock, Ark. 


Southeastern 


Gorpon D. Marckwortu, Chairman, Dept. of Forestry, Univ. of Georgia, Athens, Ga. 
H. M. Sebring, Vice-Chairman, Asst. State Forester, Atlanta, Ga. 


A. J. Srretnz, Secretary-Treasurer, Dept. of Forestry, Univ. of Georgia, Athens, Ga. 
Southwestern 


Herman Krauch, Chairman, Ft. Valley Experiment Sta., Fl: ff i 
William H. Zeh, Vice-Chairman, 606 N. 12th St. Albugdeseheeitcs hs sere 
Bert R. Lexen, Secretary-Treasurer, Bin G, Flagstaff, Ariz. 


Washington 


J. P. Kinney, Chairman, Indian Office, Dept. of Interior, Washi 
Alfred E. Fivaz, Vice-Chairman, Bureau Plant Industry, Washing eck , 
William A. Dayton, Secretary, U. S. Forest Service, Washington, D. C. 


Wisconsin 
R. D. Garver, Chairman, Forest Products Lab., Madi i 
? ’ e9 d . e 
Fred B. Trenk, Secretary, College of Agriculture, Males Wis. 


een GOED The New Deal Brought 
Reforestation 


BARTLETT 

TREE TRIMMING Cupsuptic Nursery’s Hardy, Northern Grown 
EQUIPMENT Evergreens are ready for your planting program. 

Taeticcionedec I ce We have a fine lot of reforestation stock 
tas Os Me v5) well adapted to varying conditions. 

pruning problems. To Je Send for our Spring Price List. 

Beem Ero per lye comect f Y Let us bid on your planting requirements. 


tools are necessary. Be ! y DEPT. CI 
sure—and use BART- | a 7] Ahrens sees 
LETT equipment. 4 SNOW ria ecave 


. Include 4 | Oquessec, 


Bartlett Equipment 
in C. CG. C. 


and Emergency 


Conservati Work YY | 
cickimeairia sh | Have You Recently Changed 
er ' Your Address? 

rite for free illus- 


trated catalog showing = fi Make sure that we have your correct 
complete line of tree F/@IR) By address and insure prompt delivery of 
trimmers, saws, lopping &% i the JournaL. All changes should be 
shears, and tree sur- sent to 

geon’s supplies. 


Society of American Foresters 


BARTLETT MFG. CO. 810 Hill Bldg., 839 17th St. N. W. 
3015 E. Grand Blvd. Detroit, Mich. RA Sader pack 


ESTER FIVE DISC FIRE LINE PLOW 


Approved and Recommended by Federal Foresters 
For 


Major 
Fire Line 
Construction 


. .. a clean, flat- 
bottomed fire line 
8 to 9 feet in 
width at one oper: 
ation. 

. . « unequalled in 
efficiency and econ- 
omy of operation 
by any other 
equipment in use 
today. Write for 
literature and 


SNAPSHOT shows part of large group who witnessed this demonstration of the name of nearest 
Hester Five Disc Fire Line Plow. Among them were well known federal and 
state foresters who were “sold” on the speed, economy and efficiency shown by dealer. 


the plow in producing the wide, clean, flat-bottomed fire line. 


Hester Plow Co., Inc., Jacksonville, Florida, U.S.A. 


« 


SPECIAL WATER BAG 


The illustration below shows part of a shipment of 
RANGER SPECIAL KNAPSACK HAND PUMPS, 
ordered by a leading State forestry organization. 
Since 50 bags are shown in this illustration, you can 
readily see in how small a space this quantity can 
be transported . . . . quicky and at small expense. 


Also note these... - 


FEATURES THAT COUNT 


1. Made of seamless fabric (not metal), it fits wearer’s back like a 
cushion—no chafing; no discomfort. Absolutely no leakage or 
splash. 

2. Bag automatically deflates as water is pumped out—no slapping 
or swaying of water load. 

3. Water load is carried lower than in metal tanks—prevents “pull- 
ing’? at shoulders. While this is ordinarily called a 5-gallon wa- 
ter bag, it is possible to carry as much as 6% gallons. 

4. Unique hand pump (choice of 3 styles) forces steady, strong 50 
ft. stream—extinguishes blaze from safe distance. 

5. Complete dimensions (rolled up) 20 in. x 7 in: x 5 in. You can 
store 3 to 5 RANGER SPECIALS where you would store one 
metal tank. 

6. Improved closing device enables operator to easily put hand into 
bag and remove sticks, leaves, etc. 


FENWICK-REDDAWAY 
MANUFACTURING CO. 


Also Manufacturers of WAJAX Forest Fire Pump 
46 PARIS ST. NEWARK, N. J. 


DISTRIBUTORS OF RANGER SPECIAL WATER BAG 


WAJAX MODEL DDV 


The successful performance 
of the WAJAX Forest Fire 
Pump for long periods of 
time and under severe con- 
ditions, is ample evidence of 
POWER, CAPACITY, DURA- 
BILITY AND SIMPLICITY! 


WEST COAST WISCONSIN 
E. R. STANFORD VIKING PUMP COMPANY 
409 N. Atlantic Boulevard, 2310 W. Vliet Street 
Alhambra, Calif. Milwaukee, Wis. 


DISTRIBUTORS: The “RANGER SPECIAL” has unusual possibilities 
for you. Details on request. 


The above, shi Re a al ll ae = 

e above shipment of 50 RANGER SPECIAL he 

Hand Pumps, occupies the following space: 54” ee! ant hiena eae pens 
P : i 


site ei sa le Ne 2 EE Fer 


